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This study concentrated on word problems in Grades Kindergarten-3 and the 
application of the Standards for Mathematical Practice and the Content Standards. The 
study also included an analysis of focus, coherence, and rigor in the materials. The 
textbooks used were among the first editions to be published after the acceptance of the 
Common Core State Standards in more than 40 states. 
The study analyzed the presence of the Common Core Standards in each series 
and how the three textbook series compared to each other in their word problem solving. 
The correlation of materials in the three textbook series relied on publishers’ descriptions 
in the Lesson Openers where the usages of the Standards for Mathematical Practice and 
the Content Standards and the principles of focus, coherence, and rigor are listed. The 
publishers’ descriptions were analyzed and compared to the individual evaluation criteria. 
Using an evaluation criterion, the study examined how Standards for 
Mathematical Practice were implemented in the textbooks. With the exception of a few 
  
grades in two textbook series, the texts displayed low percentages in their adherence to 
the Standards. The textbook series were similar in their development of word problems 
labeled with Standards for Mathematical Practice and word problems not labeled with the 
Standards. In this comparison, the only difference between the two types of word 
problems was in the verbiage. 
The Content Standards were used to determine the textbook series alignment with 
the Standards. The three textbook series showed low implementation of word problem 
Content Standards when compared to the total number of Standards. In two series, only 
one Content Standard was listed multiple times rather than a combination of comparable 
Standards.  
Relying on the publishers’ descriptions, the study showed how publishers 
implemented focus, coherence, and rigor in their materials. Of the three publishers, one 
publisher did not list coherence and rigor in its materials. The other two publishers 
adhered to focus and coherence in most or all of their materials. All of the publishers fell 
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Chapter I  
INTRODUCTION 
Need for the Study 
In 2014, Alan Schoenfeld stated the following: 
     What might be called Common Core curricula—widely accessible curricula 
intended to be consistent with the common core—don’t really exist yet, although 
publishers are rushing to get them out. When those curricula do emerge, we’ll 
have to see how faithful they are to the vision of problem solving, reasoning, and 
sense making. (p. 4) 
 
The K-8 Publishers’ Criteria for the Common Core State Standards (2012), which 
accompanies the Common Core State Standards and prescribes how publishers should 
incorporate the Standards in their textbooks, described the responsibility of the 
publishers: “Publishers have a crucial role to play in providing the tools that teachers and 
students need to meet higher standards” (p. 1). 
For decades, national curriculum has been in the hands of the textbook publishers 
and used in classrooms across the United States. “The major U.S. school mathematics 
textbooks collectively constitute a de facto national curriculum” (Adding It Up, 2001,  
p. 37). Furthermore, Adding It Up stated, “Surveys of U.S. teachers have consistently 
shown that nearly all their instructional time is structured around textbooks or other 
commercially produced materials” (p. 36). Textbooks have usually been written to meet 





Florida (Woodward, 1993). Publishers have adjusted the textbooks slightly to meet 
regional Standards. The publishers’ adherence to regional standards are usually outlined 
by the publishers in their scope and sequence charts for each grade and the individual 
problems in a lesson might align to the individual standards described in the scope and 
sequence chart. 
Regardless of how the textbooks are manipulated, “the mathematics concepts in 
[U.S.] textbooks are often weak, the presentation becomes more mechanical than is ideal. 
We looked at both traditional and non-traditional textbooks used in the US and found this 
conceptual weakness in both” (Ginsburg et al., 2005, quoted in The Common Core State 
Standards for Mathematics, 2010, p. 3, henceforth referred to as the Common Core 
Standards). 
Presently, “U.S. mathematics textbooks cover more topics, but more superficially, 
than their counterparts in other countries do” (Kilpatrick et al., 2001, p. 4). The 
Publishers’ Criteria for the Common Core Standards stated, “It is indeed necessary for 
textbooks to align to the Standards in detailed ways in order to meet the conceptual 
understanding outlined in the Common Core Standards” (p. 5). Publishers will need to 
change the textbooks substantially to create “a rich classroom environment in which 
reasoning, sense-making, applications, and a range of mathematical practices all thrive” 
(K-8 Publishers’ Criteria for Common Core State Standards, 2012, p. 3, henceforth 
referred to as K-8 Publishers’ Criteria). If the published textbooks follow the outline in 
the Standards, there will be many opportunities for students to apply their previous 





The basic domains for Grades Kindergarten-3 are: Operations and Algebraic 
Thinking, Number and Operations in Base Ten, Measurement and Data, and Geometry. 
Kindergarten has an additional domain: Counting and Cardinality. Grades 1 and 2 have 
the basic domains, while /Grade 3 has the basic domains and additionally Number and 
Operations—Fractions (Common Core Standards, 2010). Each domain has grade-level 
specific Standards, which are sometimes outlined in clusters.  
Textbooks that adhere to the Common Core Standards must incorporate focus, 
coherence, and rigor. According to the K-8 Publishers’ Criteria (2012), “Focus requires 
that we significantly narrow the scope of content in each grade so that students more 
deeply experience that which remains” (p. 3). Many objectives usually included in 
elementary textbooks are not present in textbooks that adhere to the Common Core 
Standards. In a textbook series that follows the Common Core Standards, these objectives 
have been moved to later grades, which will substantially shorten the textbooks in 
elementary school. The K-8 Publishers’ Criteria continued, “A textbook that is focused is 
short.… Elementary textbooks should be less than 200 pages” (p. 19). 
In the early grades, the focus is mainly on arithmetic and/or measurement. 
Measurement allows students to apply the number concepts and operations they have 
learned. In Children’s Arithmetic (1989), Ginsburg pointed out that children come to 
school with substantial informal arithmetic, which needs to be connected to the formal 
mathematics. This is not easy because children’s informal arithmetic is usually learned 
within context, while much of the arithmetic they learn in the early grades has a context 
mainly concentrating on the symbolic. It takes time for children to connect the symbolism 





Standards’ (2010) mandate of focus, children will be provided with the time they need to 
explore the concepts and connect new knowledge to their existing knowledge.  
“Coherence is about math making sense.” Coherence also provides for 
progression within grades as well as from one grade to another. This progression follows 
the outlined concepts in the Common Core Standards (2010): “The match between the 
Standards and what students learn should be close in each grade.” The problems in each 
grade level should be appropriate to the children’s development and language. Problems 
should, however, challenge students to make connections between new practices and 
problem content. “The materials are designed so that prior knowledge becomes 
reorganized and extended to accommodate the new knowledge” (K-8 Publishers’ 
Criteria, 2012, pp. 4-12). Rigor encourages procedural fluency and conceptual 
understanding. 
It is important that problems and practice materials take into consideration how 
students learn. “The sequence of topics and performance that is outlined in a body of 
mathematics standards must also respect what is known about how students learn” 
(Common Core Standards, 2010, p. 4). The materials need to pay careful attention to the 
language in the problems. “The language used to pose mathematical problems should 
evolve with the grade level and across mathematics content” (K-8 Publishers’ Criteria, 
2012, p. 17). In other words, the language in the word problems should not be 
complicated but should be appropriate for the grade level. 
Besides language, the publishers need to pay attention to the content level. 
“Problems and activities are grade-level appropriate, with a sensible trade-off between 





the student is expected to bring to bear” (K-8 Publishers’ Criteria, 2012, p. 11). The spirit 
of the Standards is incorporated in Kanold and Larson’s (2012) outline of questions to 
ask when reviewing the problems: 
• Is the problem interesting to students?  
• Does the problem involve meaningful mathematics?  
• Does the problem provide an opportunity for students to apply and extend 
mathematics?  
• Is the problem challenging for students?  
• Does the problem support the use of multiple strategies or solution pathways? 
• Will the students’ interaction with the problem and their peers reveal 
information about their mathematics understanding?  
These questions help to determine whether the Standards for Mathematical 
Practice as well as the Content Standards are present in each problem. Word problems  
are an important focus for students to apply previous and new knowledge in their 
mathematics curriculum. To do so, the content and the language in published textbook 
series need to reach all students so they can learn the mathematics of the grade as well as 
be prepared for later grades.  
Purpose of the Study 
The purpose of this study was to determine how three large publishers have 
implemented the Common Core State Standards for Mathematics in their new textbooks. 
The study concentrated on word problems present in Grades Kindergarten-3 in each of 





both procedural and conceptual knowledge in their solution processes. Grades 
Kindergarten-3 were chosen because of the importance the learning of mathematics in 
early grades has for students’ future mathematical development. 
Research Questions 
1. Do word problems labeled as adhering to the Standards for Mathematical 
Practice actually adhere to the Standards for Mathematical Practice? Is there a 
substantial difference between word problems labeled as adhering to the 
Standards for Mathematical Practice and those not so labeled? 
2. How are the word problems in the textbook series aligned with the Common 
Core word problem Content Standards? 
3. How are focus, coherence, and rigor implemented in the textbook series? 
4. What are the differences in the implementation of word problems in the 
Common Core Standards in the three textbook series used in the study? 
 
Procedure of the Study 
 
This study evaluated the word problems in Grades Kindergarten-3 in the three 
textbook series and compared them to the Standards for Mathematical Practice and the 
Common Core word problem Content Standards to see whether the Standards have been 
implemented in the word problems. In the study, the Common Core Standards (2010) and 
K-8 Publishers’ Criteria (2012) were used to analyze and compare word problems 
included in the three published textbook series. The Common Core Content Standards 





compared and analyzed with the word problems in each of the different Grades 
Kindergarten-3 textbooks. The Common Core Standards describe what is important when 
reading the Standards. The Standards “endeavor…not only [to stress] conceptual 
understanding of key ideas, but also by continually returning to organizing principles”  
(p. 4). Therefore, the organizing principles of focus, coherence, and rigor were analyzed 
in the three textbook series.   
The K-8 Publishers’ Criteria (2012) described what is important in adhering to the 
Standards for Mathematical Practice in the following way: “Over the course of any given 
year of instruction, each mathematical practice standard is meaningfully present in the 
form of activities or problems that stimulate students to develop the habits of mind 
described in the practice standards” (p. 13). 
Three textbook series were selected because of their implementation of the 
Common Core Standards in their new textbook series. When looking at the websites for 
mathematics textbooks, Houghton Mifflin, McGraw-Hill, and Pearson stood out as being 
the largest textbook publishers to have implemented the Common Core Standards in their 
new Kindergarten-3 textbook series. The textbook series chosen for the study were:  
• Houghton Mifflin, Math Expressions Common Core (2013) 
• McGraw-Hill, My Math CCSS (2014) 
• Pearson, enVisionmath 2.0 Common Core (2016) 
On their websites, the three publishers described their implementation of the 
Common Core Standards. Houghton Mifflin’s description is as follows: “Math 
Expressions Common Core…focuses on the priority core concepts at each grade level, 





mathematical ideas” (n.p.). McGraw-Hill stated, “My Math is written to meet the 
Common Core State Standards. Customized for the way teachers teach, personalized for 
the way students learn, and individualized to maximize students’ success” (n.p.). Finally, 
Pearson stated that the enVisionmath textbook series is “written specifically to address 
the Common Core State Standards[;] enVisionmath Common Core is based on critical 
foundational research and proven classroom results” (n.p.). 
For this study, Teachers’ Editions were used to determine how the Common Core 
Standards were implemented in the textbooks. Publishers label word problems or entire 
lessons with specific Standards. Each Kindergarten-3-labeled word problem was 
compared to the listed word problem Content Standards and Standards for Mathematical 
Practice. The study determined where and how the manuals list the Common Core word-
problem Content Standards and Standards for Mathematical Practice that are intended for 
a particular problem or problems. Furthermore, the Teachers’ Editions include the student 
pages for each lesson, which allow for analysis and comparison of word problems 
intended for the students. Only the word problems included in the Students’ Edition 
and/or in the Teachers’ Editions were used, not the word problems included in any of the 
ancillary materials.   
In Research Question 1: 
• all the word problems in each textbook made up the total number of word 
problems; 
• word problems that were labeled with the Standards for Mathematical Practice 





analyzed against the Standards for Mathematical Practice included in 
Appendix C; 
• word problems which align with the Standards for Mathematical Practice were 
counted and compared to the total number of word problems; 
• word problems which did not align with the Standards for Mathematical 
Practice were counted and compared to the total number of word problems. 
In addition, word problems that publishers have labeled as meeting the Standards 
for Mathematical Practice and word problems that are not labeled in each textbook series 
were compared to each other. The differences between the labeled and not-labeled word 
problems in each grade-level textbook were determined.  
To answer Research Question 2, the overall number of word problem Content 
Standards in each textbook was counted and compared to the following subgroups of 
Grades Kindergarten-3 word problems:  
• the total number of Content Standards are all the Content Standards listed in 
each lesson in the entire grade-level textbooks; 
• word-problem Content Standards correctly applied to the word problems were 
counted and compared to the total number of Content Standards; 
• word problems which do not align with the word-problem Content Standards 
were counted and compared to the overall number of Content Standards; 
• word-problem Content Standards listed in the evaluation criteria in Appendix 
B were used to determine the alignment of word problems to these standards. 
The Teachers’ Editions were used to answer Research Question 3. The teacher-





and rigor were listed and applied in lessons. The evaluation criteria in Appendix D were 
used to determine the implementation of the three principles. 
Research Question 4 was answered by comparing how the word problem 
Standards in each publisher’s textbook series aligned with the word problem Content 
Standards and Standards for Mathematical Practice and how focus, coherence, and rigor 
were implemented. The differences between each textbook series were analyzed. 
By evaluating the word problems in Grades Kindergarten-3 textbooks and 
comparing them to the word-problem Content Standards and Standards for Mathematical 
Practice, the study answered the four research questions and determined how the three 









COMMON CORE, WORD PROBLEMS, AND TEXTBOOKS:  
A LITERATURE REVIEW 
 
This study focused on the problem solving found in mathematics textbooks and 
the implementation of the Common Core Standards. Much has been written about how 
young students learn and apply their growing mathematical knowledge in everyday as 
well as formal situations. Research has shown how the influence of the classroom 
environment and students’ previous and existing knowledge impact their learning. In 
order to grow, young students need opportunities to be actively involved in investigating 
mathematics, sharing their findings, and participating in other students’ solution 
processes. 
This chapter begins by discussing the important role publishers play in providing 
textbooks that meet the Common Core Standards. Next, word problems in textbooks, 
problem placements, and the relationship between procedures and concepts are 
investigated. The chapter continues where word problems in textbooks are analyzed to 
determine the relationships of students’ procedural and conceptual knowledge in problem 
situations. The following section analyzes students’ need to be challenged in their 
problem-solving development. The subsequent section focuses on the importance of 





their peers in a classroom environment conducive to discussion. Last, the review focuses 
on an analysis of textbooks, and the impact of questions and illustrations on learning; 
included is also a section on the quality of the textbook materials. 
Publishers and the Common Core 
The textbook is the “resource, reference, and instructional tool” in the classroom 
for students as well as for teachers (Woodward, 1993, p. 115). The content for much of 
mathematics instruction is the textbook (Ben-Peretz, 1990; Dossey, McCrone, & 
Halvorsen, 2016). “Publishers…have a crucial role to play in providing the tools that 
teachers and students need to meet higher standards.” Publishers and the districts or states 
that purchase the Common Core materials are “equally responsible for a healthy materials 
market.… More generally publishers cannot invest in quality if the market doesn’t 
demand it of them nor reward them for producing it” (K-8 Publishers’ Criteria, 2012,  
p. 1). The publishing companies are for-profit and will publish what sells (Battista, 2001). 
Publishers determine what takes place in the classroom. “Textbooks serve a 
meaningful role in the classroom as the median that provides an opportunity for students 
to learn educational objectives” (Bradby, 2014, p. 34). Adding It Up pointed out the 
importance of the publishers’ role in students’ learning. “Learning goals are inert until 
they are translated into specific programs and materials for instruction. What is actually 
taught in classrooms is strongly influenced by the available textbooks because most 
teachers use textbooks as their primary instructional materials” (Kilpatrick et al., 2001,  
p. 36). Therefore, the K-8 Publishers’ Criteria outlined what was expected of publishers 





Standards are to be successfully implemented, publishers must produce materials that 
closely align with the Standards, incorporating the Content Standards and Standards for 
Mathematical Practice. The different Standards need to be clearly marked in the materials 
to help teachers who are relying on the materials to know how and where the Standards 
are present. 
It is not sufficient for publishers to implement only the Content Standards and 
Standards for Mathematical Practice; they also need to pay careful attention to 
implementing focus, coherence, and rigor in their materials to follow the outlines of the 
Common Core Standards. Focus requires that the materials “significantly narrow the 
scope of content in each grade so that students more deeply experience that which 
remains” (Publishers’ Criteria, 2012, p. 3). “Coherence is about math making sense.… 
The most important connections [in materials] are vertical: the links from one grade to 
the next that allow students to progress in their mathematical education” (p. 4). Finally, 
there are “three aspects of rigor in the major work of each grade: conceptual 
understanding, procedural skill and fluency, and application” (p. 5).  
Scores of students in the United States have been compared to other countries’ 
achievements on international tests, and, consequently, part of the motivation for “the 
development of the Common Core State Standards was to move the country in the 
direction of having coherent, focused, and rigorous standards for all students as top-
achieving countries have” (National Commission on Excellence in Education, 1983,  
n.p.; Schmidt & Houang, 2012, p. 303).  
With the enactment of the Common Core Standards, it is important to examine 





other curriculum materials often do not match the standards, despite publishers’ claims. 
Often publishers make only minor modifications to their existing materials” (Rothman, 
2012, p. 173). Common Core Standards are not noticeably less redundant than previous 
state Standards, but “their adoption may still result in curriculum and textbook 
improvements because textbooks will no longer have to be responsive to 50 different sets 
of standards” (Polikoff, 2017, p. 242).  
Textbook publishers should consider what concepts are important for each grade 
level and assign more time to these concepts and less to concepts that are not as 
important. “Materials that devote roughly equal time to each content standard do not 
allow teachers and students to focus where necessary” (K-8 Publishers’ Criteria, 2012,  
p. 17). In the Common Core Standards, instruction needs to show connections from 
previous grade-level Standards to succeeding grade-level Standards, so that students see 
the connections present in their mathematical knowledge and that mathematics makes 
sense (Common Core Standards, 2010). The connections students make in their learning 
of mathematics comprise the “powerful ideas” that “include those that facilitate in-depth 
learning, understanding, and teaching of key mathematical content areas and promote 
long-term developments” (Carraher & Schliemann, 2016, p. 192).  
Textbooks have implemented some changes, but in general the books are more 
closely aligned with the previous series than with the Standards (Polikoff, 2017; 
Rothman, 2012). “Changes in curriculum and standards will be difficult to achieve if the 
materials that teachers use do not align with the CCSSM” (Rawding, 2016, p. 45). In 
their instruction, teachers emphasize the “content area that [is] emphasized in the 





Common Core Standards, focus requires that fewer topics be covered in each grade level 
so that students can delve into each concept more deeply. As an example, the K-8 
Publishers’ Criteria (2012) also suggested that fewer word problems be included so that 
students have a chance to learn concepts and procedures thoroughly as they spend time 
solving the problems.  
Word Problems and Textbooks 
According to Leash and Doerr (2003), word problems allow for students’ 
procedural as well as conceptual development. However, in published textbooks, word 
problems come after the practice of skills rather than serving as a tool for students to 
discover the procedural and conceptual knowledge on their own and at the same time 
apply procedural skills appropriate to the problem they are solving. In textbooks, 
“students construct the product along (sometimes predetermined) ladder-like linear, 
sequential stages” (p. 225), after they have gone through the procedural skills of the 
lesson (Lester & Kehle, 2003). “In school, problem solving often takes the form of 
application (‘story’) problems at the end of the textbook chapter, positioning it as an add-
on task, presumably to promote the ability to apply already learned content” (English & 
Gainsburg, 2016, p. 315). 
Word problems in textbooks “produce solutions that are often one-word, one-
number, or one-sentence answers. Instead of using word problems as an impetus for 
discovering the procedures, students are asked to share problems after the problems have 
been solved” (Lesh & Doerr, 2003, p. 225). Students need a chance to discuss problems 
before solving them to have an opportunity to share solution-paths and strategies 





word problems to show that they know and understand the procedure. “Then more 
content is presented that logically (in the eyes of the textbook writer) is a focus on the 
ways that learners are making sense of the content they are encountering” (Anderson, 
1993, p. 140). Skill in traditional procedures is not sufficient preparation for solving 
challenging tasks (Fey, 1990). On the other hand: 
the issue of basic skills and conceptual development is not whether one should 
come before the other and to what degree, but how to juxtapose the two so that 
students can learn mathematics in ways that promote understanding and enable 
them to use what they know to solve problems. (Burrill, 2001, p. 32) 
 
However, Pollak (2003) asked a critical question: “But what makes a good 
problem? A good problem is one that could come from a reasonable situation in the real 
world” (p. 58), where students are encouraged to model the word problem to achieve a 
solution. In early grades, modeling situations in word problems provide “coherent and 
useful descriptions of how various quantities of interest are interrelated” (Carraher & 
Schliemann, 2016, p. 193). When young students model problems, the “earliest strategies 
for solving a given problem depend on the action or relationship in the problem situation” 
(Carpenter et al., 2017, p. 72). Students in early grades “have a remarkable facility with 
some elements of mathematical understanding in situations that make sense to them and 
that matter to them” (Perry & Dockett, 2002, p. 99). Giving students problems that 
involve familiar situations can help make students more likely to understand and solve 
the problems (Carpenter et al., 2017).  
Procedural and Conceptual Knowledge in Word Problems 
Textbooks usually do not consider students’ prior knowledge and students are 





with very small numbers and work up one number at a time.… We recommend trying a 
range of numbers to see what works for…students (Carpenter et al., 2017, p. 88). Most 
emphasis is on “procedures for adding and subtracting whole numbers and integers, 
[which] is one of the most redundant topics for K-1, 1-2, 2-3” (Polikoff, 2017, p. 243). 
Moreover, according to Polikoff, “Third grade teachers [spend] at least half of their 
instructional time covering content that was already taught in the same proportion in 
second grade” (p. 241). 
The reason little has changed in curricular materials is that the development of 
textbooks does not follow what is known about how students learn (Battista, 2001; 
Clements, 2002). Students can attain a conceptual understanding from procedural 
problems as well as from application problems, depending on how the problems are 
approached and written. “Understanding the distinction among problem situations is 
critical for understanding how children are thinking about and solving a given problem” 
(Carpenter et al., 2017, p. 72). Students spend most of their time in the early years of 
school on number facts and basic skills (Fey, 1990; Ginsburg, 1989; Shouse, 2001). 
Publishers should allow for greater application of mathematics so that students can attain 
an understanding of the procedure as well as the concept. 
Young students come to school with a vast and sophisticated knowledge of 
numbers and operations and need to connect this informal understanding of mathematics 
to the symbolism of formal arithmetic (Barkat, 2012; Battista 2001; Carpenter & Lehrer, 
1999; Fennema, Sowder, & Carpenter, 1999; Gelman & Galistel, 1986; Ginsburg, 1989; 
Hiebert, 1997; Hughes, 1986; Kamii, 1985; Moss, Bruce, & Bobies, 2016; Perry & 





they develop their textbooks so that students can continue their learning in mathematics 
and combine and extend it to new knowledge. The Common Core Standards (2010) 
outline the development of the standards, pointing out that “these standards began with 
research-based learning progression detailing what is known today about how students’ 
mathematical knowledge, skill, and understanding develop over time” (p. 4).  
Many mathematics programs do not develop mathematics to the extent students 
are capable of because of the “common misunderstandings and underestimations of 
young children’s developmental capabilities in the area of mathematical thinking” (Moss 
et al., 2016, p. 176). As Kilpatrick et al. (2001) said in Adding It Up, “Interestingly, very 
young children use a variety of strategies to solve problems and will tend to select 
strategies that are well suited for particular problems” (p. 129). 
Fey (1990) noted that “in textbooks, the classical quantitative problem of school 
mathematics usually includes numerical information and a single question answered by a 
numerical calculation….” (p. 89) and should allow for greater application of mathematics 
so that students can attain an understanding of the procedure as well as the concept 
(Kilpatrick et al., 2001). Publishers need to include a variety of problems so that 
“students are assigned to produce answers and solutions, but also arguments and 
explanations, diagrams, mathematical models, etc.” (K-8 Publishers’ Criteria, 2012,  
p. 17). 
It is important for students to learn the conventional system of numbers and 
operations, but “typically instruction [in school] attempts to impose the system on 
children without regard to what they already know and believe” (Ginsburg, 1989, p. 118). 





before they can apply them to problems. This is a “faulty assumption: children use their 
intuitively acquired knowledge to solve problems long before they have been taught basic 
skills” (Carpenter & Lehrer, 1999, p. 21).  
Challenging Problem Solving 
“We do not believe that enough is expected of our children in the first few years 
of school and that much greater mathematical challenge should be put before them” 
(Perry & Dockett, 2002, p. 98). If tasks are challenging, make sense, and the mathematics 
is important for students to attempt and subsequently share, students will spend time 
doing them (Hiebert et al., 1997; Kanold & Larson, 2012; Kilpatrick et al., 2001; Perry & 
Dockett, 2002). “Children do not simply stop at what they are comfortable with; they do 
not merely repeat what they know…[because they] get bored with the familiar and are 
curious about the novel” (Ginsburg, 1989, p. 85). 
Seeley (2016) noted that “The foundation children build in the primary grades—
especially in the areas of number sense and operation sense—is essential for all the rest 
of their mathematics development” (p. 16). When students’ prior knowledge is connected 
to the arithmetic symbolism, they can solve challenging problems (Hiebert et al., 1997; 
Perry & Dockett, 2002). However, the problems in early grades tend to be simplistic and 
offer little challenge to students and “textbook problems are mere excuses for practicing 
one operation at a time” (Kamii, 1993, n.p.). The Common Core Standards develop 
“students’ conceptual understanding of key mathematical concepts…where called for in 
specific content standards or cluster headings” (K-8 Publishers’ Criteria, 2012, p. 9). 
Word problems in textbooks simply offer practice with numbers and operations 





1997). “We find that time on advanced content is positively associated with student 
learning, whereas time on basic content has a negative association with learning” (Engel, 
Claessens, Watts, & Farkas, 2016, n.p.). Challenging tasks encourage student-to-student 
sharing of their processes and strategies and how they reach a sensible solution (Kanold 
& Larson, 2012). Students need to connect to the content of the word problem so that the 
problem situation makes sense to them. This motivates students to solve the problem and 
incorporates the new knowledge into their prior knowledge (Carpenter et al., 2017). In 
the Common Core Standards, publishers are encouraged to develop “problems and 
activities [that] are grade-level appropriate, with a sensible tradeoff between the 
sophistication of the problem and the difficulty or newness of the content knowledge  
the student is expected to bring to bear” (K-8 Publishers’ Criteria, 2012, p. 11). 
Students routinely apply what they already know. If they “receive tasks that they 
can accomplish with no assistance, [then students] are not likely to construct richer 
context for their knowledge” (Anderson, 1993, p. 151). If the task is appropriately 
challenging for students and students have had enough time to work out their solutions, 
“teachers can reflect solutions back to students for discussion and rely on them to sort out 
the arguments and determine correctness” (Gamoran, 2001; Hiebert et al., 1997, p. 168). 
On the other hand, if students receive problems that are too difficult, “they will be unable 
to link new information to their prior knowledge” (Anderson, 1993, p. 151). 
Communication and Problem Solving  
Textbooks need to be written in a manner that supports the importance of 
classroom instruction and student communication. Class instruction needs to be such  





challenging problems (Hiebert et al., 1997). “We believe that a system of instruction 
which affords students opportunities to reflect and communicate is built on tasks that are 
genuine problems for students” (p. 8). When communicating their strategies and 
solutions, students feel that their understanding of problems is important. Students also 
learn from each other as they share their solutions and strategies (Ing & Webb, 2012; 
Peterson & Knapp, 2014). “Analyzing students’ self-explanations as they study problem-
solutions provides a good measure of how well they understand the solution” (Reed, 
1999, p. 40). When students tell about their strategies and solutions to challenging 
problems, they demonstrate what else they know besides what is included in the problem 
being discussed (Watson, 2004). “Sharing their work involves more than just 
demonstrating a procedure: it requires describing, explaining, justifying, and so on as 
they are asked questions by their peers” (Hiebert et al., 1997, p. 6).  
When textbooks provide students with challenging tasks rather than practicing 
procedures, the tasks “can fuel student-to-student discussion as students share their 
mathematical thinking and decision-making about the routes their thinking should take in 
order to arrive at sensible solutions” (Kanold, 2012, p. 36). The interaction between 
students, the interaction between students and teachers, and the time students spend on 
tasks are important factors in student learning (Charalambous & Pitta-Pantazi, 2016).  
The challenge for instruction is to develop conditions where students discover the 
rules of mathematics with more meaning. All students should have a chance to solve 
challenging and sense-making problems, discuss them, share solutions and strategies, and 
respond to questions of their peers (Carpenter et al., 2017; K-8 Publishers’ Criteria, 





they are involved (Seeley, 2016). Published materials should “provide sufficient 
opportunities for students to reason mathematically in independent thinking and express 
reasoning through classroom discussion and written work” (K-8 Publishers’ Criteria, 
2012, p. 14). 
Textbook Analysis 
“It must be frankly admitted that very little is known about the constitution and 
development of school mathematics” (Schubring, 1999, p. 7). Textbooks should include 
materials that help teachers to apply “instruction for understanding [which] can help 
students construct skills that can be recalled when needed; can be adjusted to fit new 
situations; and can be applied flexibly. In a word, we have found that such instruction can 
help students construct skills that they can actually use” (Hiebert et al., 1997, p. 6). 
Instruction has essentially remained the same over the decades. The textbook is still what 
teachers rely on and from which students learn (Anderson, 1993; Burrill, 2001).  
Relying on textbooks alone for curriculum development will not give students 
sufficient exposure to meaningful mathematics. If instruction is not adapted to students’ 
informal knowledge and built on as well as related to the symbolism learned in school 
(Romberg & Kaput, 1999), students “are likely to develop two separate systems of 
mathematical knowledge: one they use in school and one they use outside of school” 
(Carpenter & Lehrer, 1999, p. 21).  
Students grow in their understanding if the materials are sequenced in a sense-
making way, “for example, a sequence leading from prior knowledge, or a sequence 





helps students grow in their understanding of mathematics. “High-quality curricula and 
teaching, must be built on extensive knowledge of young children’s mathematical acting, 
thinking, and learning” (Clements, 2004, p. 10). Weiss (2001) and O’Keeffe (2012) 
pointed out that the quality and materials available affect teaching and students’ learning. 
Schubring (1999) quoted Thomas Kuhn as delineating between principles and standards: 
“[Kuhn] attributes to the textbooks the separation of standards or ‘school knowledge’ 
from scientific knowledge which is essential for and arises from research” (p. 3).  
Excluding the mercantile textbooks in use at the time, Euclid’s Elements can be 
considered the first school textbook. It was used for centuries and many aspects of the 
Elements are still in use (Schubring, 1999). However, it was not until about 1920 before 
publishers began creating teachers’ manuals with lesson outlines and, soon thereafter, 
offered workbook-like auxiliary materials to accompany the manuals (Allington, 1999). 
Auxiliary materials include workbooks, worksheets, and the ancillary materials that 
accompany any given text (Anderson, 1993) 
Today, “the dominating form of curricula at all school levels is a textbook” (Ben-
Perez, 1990, p. 1). It is interesting to note that even with much negative press about the 
quality of textbooks, most teachers consider the textbook they use of relatively high 
quality (Weiss, 2001). According to Dossey, “78.8% of U.S. schools in 2014-2015 
reported using a basal mathematics series that they either follow very closely (41.7%) or 
from which they pick and choose (37.1%) as needed” (2016, n.p.). Mohammadi (2014) 
concluded that “whether one believes that textbooks are too inflexible and biased to be 





there can be no denying the fact that textbooks still maintain enormous popularity and are 
most definitely here to stay” (p. 1149) 
“While the ‘textbook’ as we know it may change, the pedagogical considerations 
of the ‘text material’ will still focus on enhancing and supporting teaching and learning 
and hence the core values of the traditional textbook will remain important” (O’Keeffe, 
2012, p. 11). Woodward (1993) felt that regardless of the availability of other media for 
classroom use, the printed media, especially the textbook, will remain the most important 
aspect of classroom teaching and learning. Venezky (1992) outlined the textbook support 
for a topic as “logical sequencing and a variety of pedagogical supports: activities, 
questions, test items, and sometimes summaries of expected student difficulties and 
misconceptions” (p. 442) and, as such, it is an important tool for teachers to use in their 
instruction.  
On the other hand, “textbook prompts merely direct students to complete a task, 
usually with no instruction on how to write (Lent, 2012, p. 99). Britton (1993) maintained 
that one of the main problems in the textbooks is the writing students should do and that 
greater emphasis in textbooks should be on how to write, because “representing ideas in a 
variety of ways is fundamental to mathematics work” (Ball, 2003, p. 37). O’Keeffe 
(2012) wrote how language of “mathematics is an essential part and how it is presented 
and developed within mathematics textbooks can impact on student learning” (p. 11). 
Textbooks should be written using what is known about learning (Stigler, Fuson, 
Ham, & Kim, 2009). “Writing the answer to homework questions or responding to 
classroom questions, which teacher selected from a textbook or teacher manual, may 





1993, p. 61). “Many textbooks and their auxiliary materials appear to be based on a 
theory of learning that considers content and its sequencing the most important 
determinant of learning” (Anderson, 1993, p. 140). The American Association for 
Advancement of Science Project 2061 (1999) stressed that instructional strategies need to 
be placed on the skills and ideas students need to learn. However, it is not always clear 
whether the content is present in appropriate levels for learning to take place. Materials 
should be examined to “verify their alignment with program goals and determine how 
well they reflect appropriate learning trajectories” (Seeley, 2016, p. 31). Although 
Anderson (1993) suggested that “students learn by engaging with content and the more 
engagement they have, the better they will know something regardless of the nature of 
that engagement” (p. 155).  
Questions in Textbooks 
Teachers’ manuals should include appropriate questions that support and guide 
teachers. This should include questions that teachers may pose to create an atmosphere 
conducive to sharing strategies as well as solutions (K-8 Publishers’ Criteria, 2012). 
However, some textbooks contain too many questions that do not reinforce, clarify, or 
assess content (Armbuster, 1993). The questions are mainly about the correct answers to 
specific word problems rather than the sharing of strategies or solution paths. As 
Allington (1993) indicated: 
     Although questions may be thought provoking and vital from the point of view 
of textbook writers and the teachers depending on them, their remoteness from 
student interests on particular occasions may have the result of setting limits to 






There are an excessive number of questions in the textbook but “no guidelines for 
question priorities are offered in the teacher’s edition; the lack of a differentiated list of 
questions gives the impression that all of the questions are equal in value” (Armbuster, 
1993, p. 91). When questions for student discussion are outlined in Teachers’ Editions, 
they should “reflect the content and skills deemed important and worthy of instructional 
time and attention” (p. 69). “Students are seldom encouraged to go beyond particular 
questions or problems posed by the materials in order to build a richer context for 
[student] learning” (Anderson, 1993, p. 140). 
It is unclear whether these questions encourage student inquiry and constructive 
thinking about the content and stimulate extended conceptual learning of the subject 
(Allington, 1993). “[In textbooks] students are seldom encouraged to go beyond 
particular questions or problems posed by the materials in order to build a richer context 
for their content learning” (Anderson, 1993, p. 140). Allington (1993) pointed out that 
questions that show students’ misunderstandings; questions that request content 
clarification; questions that ask for further understanding of a previously asked question; 
or questions that compare previously asked questions are not included in the prescribed 
textbook questioning. It seems as if questions in the teachers’ manuals and student 
workbooks are intended to develop students’ comprehension abilities and should, 
therefore, open up classroom discussion. However, textbooks give the impression that 
teachers and textbooks, and not the students, are the established authorities to ask 
pertinent questions on content, procedure, and concept (Allington, 1993). 
Textbooks need to encourage student participation in asking questions of their 





Dockett, 2002). “Although some textbook activities encourage collaboration, the vast 
majority of questions and activities fall into the transmission approach to instruction” 
(Lent, 2012, p. 167). According to Anderson (1993), “most current teachers’ guides 
simply reinforce the view that the teacher is there to bring passive students in contact 
with the content that external authorities have decreed is important” (p. 157). There is 
little knowledge about “appropriate variations on questioning in the instructional setting 
and virtually no evidence of the long-term effects of such interventions on the 
comprehensive process of learners” (Allington, 1993, p. 59). Armbuster (1993) pointed 
out that textbooks contain too many questions and the questions should be reduced to 
cover only questions that reinforce or assess the important content in the textbooks. 
Illustrations in Textbooks 
The K-8 Publishers Criteria (2012) outlined what is expected of publishers to 
provide for students in their textbooks. “The visual design isn’t distracting or chaotic, or 
aimed at adult purchasers, but instead serve only to support young students in engaging 
thoughtfully with the subject” (p. 18). An effective way to improve the textbook design is 
to pay close attention to how illustrations are used in textbooks. Illustrations need to 
relate to the text to have a learning effect on students (Levin, 1993). “Purely decorational 
pictures exhibit no beneficial text-learning effects” (Carney & Levin, 2002, p. 8). Also, if 
the text is memorable, there is no need for illustrations (p. 9).  
“Studies have suggested that many illustrations fail to enhance learning, and, in 
fact, may consume large portions of limited space that could be better devoted to content” 
(Woodward, 1993, p. 132). When illustration pages were compared to the total number of 





content pages (Woodward, 1993). “For illustrations to be more effective, however, they 
must be selected wisely, in relation to both the desired performance outcomes and 
specific text and learner characteristics” (Levin, 1993, pp. 110-111). 
“Carefully crafted illustrations can communicate the essence of what is to be 
understood and remembered of text, thereby relieving the learner of the responsibility of 
discriminating between more– and less- important text information” (Levin, 1993, p. 98). 
Woodward (1993) found that illustrations in textbooks abound, and are impressive and 
sometimes almost overwhelming, but in order for the illustrations to be effective, the 
teachers’ guide needs to include suggestions for using the illustrations in the instruction. 
“It does seem likely that captions, text mention, illustrations related to text, and lesson 
plan mention are important variables in the instructional effectiveness of illustrations” 
(Woodward, 1993, p. 130). Carney and Levin (2002) suggested that when pictures are 
used appropriately, the illustrations improve students’ learning because the illustrations 
make students remember the text better. Santos-Bernard (1994) in her study found that 
when the illustrations are cosmetic or decorative, students gain no information of the task 
and ignore the illustrations. When the illustrations are relevant to the task and give 
important information to students, illustrations help students to accomplish the task. 
The Quality of Textbooks  
Publishers want to write the best possible textbooks, but they need to take into 
consideration the different markets they serve (Young, 1990). Publishers need to develop 
textbooks that satisfy the market of 50 states and have developed textbooks that meet a 
“consensus” of all the states. “These publishers are very successful in satisfying the 





subject area” (Woodward, 1993, p. 16). The high capital investment for textbooks and the 
relatively short product cycle and criteria that are state-specific discourage publishers 
from taking chances on major innovations (Venezky, 1992). To implement changes, there 
is a need for “greater direct communication between publishers of educational materials 
and educators in schools throughout the country” (Kalder, 2000, p. 57).  
What now determines content including the Common Core in English and 
mathematics are the publishers’ marketing strategies that produce textbooks that are 
acceptable throughout the country (Kalder, 2000). However, “the CCSS represent 
significant savings in curriculum resources not only because publishers will focus their 
efforts on one set of standards rather than 43” (Kendall, 2011, p. 55). According to 
Britton (1993), the “major source of improvements will be the feedback from judgments 
of learnability gathered by textbook selection committees and by publishers, and gradual 
improvement in writers’ and editors’ skills will result from implementing the lessons 
from the feedback” (p. 40). 
The decisions for adopting textbook series for states and local districts are 
influenced by the local schools, districts, or state selection committees that include 
administrators, political pressure groups, and groups that are interested in what goes on in 
the classrooms (Romberg, 1992). “The marketplace represented by the school system is 
necessarily the major force influencing what the publishing industry develops in its role 
as the principal national curriculum development agent, and how development is 
undertaken” (Westbury, 1990, p. 89). Westbury pointed out that the responsibility for 
what is published in textbooks is also the responsibility of the users of these textbooks 





this whole that determines the character of the part represented by the texts we see and 
use” (p. 19). 
Steiner (2017) looked at the available materials and concluded that “very few 
curricular packages are explicitly designed to be ‘content rich’; that is, emphasizing a 
specific body of knowledge that must be mastered in addition to skills” (n.p.). The K-8 
Publishers’ Criteria (2012) outlined how the published materials should make steady 
progress toward computational fluency as well as develop students’ conceptual 
understanding. Romberg (1992) stated: 
     The aims of teaching mathematics [are] used to include the empowerment of 
learners to create their own mathematical knowledge; mathematics can be 
reshaped, at least in school, to give all groups more access to its concepts and to 
the wealth and power its knowledge brings; and the social context of the uses and 
practices of mathematics can no longer be legitimately pushed aside—the implicit 
values of mathematics need to be squarely faced. (p. 751) 
 
Hiebert et al. (1997) believed genuine problems for students and instruction that 
exposes students to reflect and communicate their understanding give students an 
opportunity to solve mathematical problems that extends their mathematics learning. 
However, according to Gamoran (2001), textbooks in American schools cover too little 
rigorous content, cover too much of the previous year’s curriculum, and concentrate on 
the basic operations for students to gain sufficient knowledge of important mathematics 
concepts. Schubring (1999) maintained that a “textbook is generally molded in its content 
and structure by textbooks already existing for the institution in question, and also by 
frequent ‘borrowing’ or even downright copying from previous books” (p. 8). 
Venezky (1992) voiced concern about how American students are not exposed to 
problems that encourage critical thinking, and rather than being given complex problems, 





problem solving than is present in textbooks, but “most of the problems in American 
texts are those that American children find easiest to use” (Stigler et al., 2009, p. 153).  
There is an assumption that higher-order thinking can be broken down into lower-
order skills and knowledge; “this has led to a facts-and-skills orientation to curriculum 
design which is reflected in textbooks and auxiliary materials.… Higher-order learning… 
includes such mental acts as critical thinking, problem solving and creative efforts” 
(Anderson, 1993, pp. 155-156). Concentration on low-level objectives reinforced by 
testing correspond to skill-oriented materials rather than a combination of skill and 
conceptual understanding (Romberg, 1992).  
“If a focus of a mathematics textbook is on repetition and practice, then a student 
will subconsciously look to replicate a previous method as soon as he/she encounters a 
question, without attempting to use any problem solving skills” (O’Keeffe, 2012, p. 7). 
Stigler et al. (2009) believed that textbooks need to provide mixed problem types for 
students to actually read the problems and use problem-solving skills rather than just add 
or subtract the pair of numbers present in the problem set.  
In general, there are few studies on early elementary school mathematics and 
“early years mathematics teaching, learning, and related educational research receives 
relatively little focus internationally from the mathematics education community”  
(Moss et al., 2016, p. 161). Stigler et al. (2009) cited a study that compared Russian and 
American early childhood textbooks and found that the Russian textbooks included more 
and very difficult problems than the American textbooks. They concluded that young 





textbooks. “Unfortunately, the weakest aspect of mathematics texts [is] ostensibly written 
to foster [routine exercises]” (Stigler et al., 2009).  
According to Romberg (1992), “Routine exercises may be useful or even 
necessary if administered at right time in right dose. However, too often there are 
overdoses of routine exercises which can only bore students” (p. 760). The American 
Association for Advancement of Science Project 2061 (1999) pointed out that 
mathematics literacy requires that students experience and see the link between concepts 
and skills. However, in order to make the connections between concepts and skills, 
analytical skills and mathematical terms need to be explained in textbooks and the 
meaning understood by the learner (Garelick, 2012; O’Keeffe, 2012). 
The American Association for the Advancement of Science Project 2061 (1999) 
evaluated the textbooks and posited three propositions for the evaluation:  
First, good textbooks can play a central role in improving mathematics 
education for all students; second, the quality of mathematics textbooks should be 
judged mainly on their effectiveness in helping students to achieve important 
mathematics learning goals for which there is a broad national consensus; and 
third, an in-depth analysis of much more than a textbook’s content coverage 
would be required to evaluate whether there is potential for students’ actually 
learning the desired subject matter. (n.p.) 
 
Allington (1993) noted, “We should not expect that textbook developers will lead the 
way [in implementing new ideas]. Textbooks and accompanying teacher manuals are 
developed for the current marketplace, not for some vision of the future marketplace”  
(p. 641). In general, publishers have negative incentives to stray too far from previously 











This study concentrated on word problems in Grades Kindergarten-3 in three 
published textbook series that have implemented the Common Core Standards. The 
publishers and textbooks are Houghton Mifflin, Math Expressions Common Core; 
McGraw-Hill, My Math CCSS; and Pearson, enVisionmath, 2.0, Common Core. These 
are the three largest publishers today after consolidations of many other publishers.  
Standards for Mathematical Practice 
The Common Core Standards include what are called the Standards for 
Mathematical Practice and the Content Standards. As the Content Standards are directed 
to the teachers’ materials, the Standards for Mathematical Practice are directed to the 
students’ practices. The Standards for Mathematical Practice must be present in the 
mathematical problems so that students have a chance to develop problem-solving habits 
(K-8 Publishers’ Criteria, 2012). The Standards for Mathematical Practice in the 
Common Core Standards for Mathematics (2010) were preceded by the Criteria in 
Adding It Up (Kilpatrick et al., 2001) and the National Council of Teachers of 





Although differences occur in the wording of the Adding It Up Criteria and in the 
NCTM Standards, they are similar to the Common Core Standards for Mathematical 
Practice. The Criteria, NCTM Principles and Standards, and Common Core Content and 
Standards for Mathematical Practice require the same focus and coherence in the 
materials. The Common Core Standards stated, “These Standards are not intended to be 
new names for old ways of doing business. They are a call to take the next step” (p. 5). 
The Common Core Content Standards and Clusters pertaining to word problems 
are included in Appendix A. The Standards used in the study were coded with the same 
codes used in the Common Core Standards, for example: “K.OA.2 Solve addition and 
subtraction word problems, add and subtract within 10.” The first letter or digit stands for 
the grade level, the second letter/letters stand for the Domain, and the last digit/digits 
stand for the Standard and cluster in which the description is found. The Standards are 
written below each Domain. The Standards explain the Domain in greater depth. If the 
Standards have additional clarifications, they are enumerated with lower-case letters; then 
these are Clusters aligning to that particular Standard. These Standards and Clusters were 
the main focus when answering the four research questions.  
The Common Core Standards include two sets of standards: Content Standards 
and Standards for Mathematical Practice. The Content Standards used for this study were 
the ones that included the phrasing “word problems” or “real world problems” (see 
Appendix A and Table 1). The Lesson Opener in each textbook series listed the lesson 
Content Standards and Standards for Mathematical Practice. The Content Standards 












K K.OA.2 Solve addition and subtraction word problems 
1 1.OA.1 Use addition and subtraction within 20 to solve word 
problems  
1 1.OA.2 Solve word problems that call for addition of three whole 
numbers whose sum is less than 20 
2 2.OA.1 Use addition and subtraction within 100 to solve one- and 
two-step word problems  
2 2.MD.5 Use addition and subtraction within 100 to solve word 
problems involving lengths that are given in the same 
units 
2 2.MD.8 Solve word problems involving dollar bills, quarters, 
dimes, nickels, and pennies, using $ and ¢ symbols 
appropriately  
3 3.OA.3 Use multiplication and division within 100 to solve word 
problems  
3 3.OA8 Solve two-step word problems using the four operations  
3 3.MD.1 Tell and write time to the nearest minute and measure 
time intervals in minutes. Solve word problems involving 
addition and subtraction of time intervals in minutes. 
3 3.MD.2 Add, subtract, multiply or divide to solve one-step word 
problems involving masses or volumes that are given in 
the same unit. 
3 3.MD.7b Multiply side lengths to find areas of rectangles with 
whole number side lengths in context of solving real 
world and mathematical problems. 
3 3.MD.7d Recognize area as additive. Find areas of rectilinear 
figures by decomposing them into non-overlapping 
rectangles and adding the areas of the non-overlapping 
parts, applying this technique to solve real-world 
problems. 
3 3.MD.8 Solve real world and mathematical problems involving 





The Standards for Mathematical Practice outline students’ strategies and 
approaches to the problems, some of them being persevering in solving the problem, 
modeling the problem to find a problem solution path, and using tools strategically. 
The wording in the word problem Content Standards in this study was interpreted 
with formal logical analysis. For example, in Houghton Mifflin, Math Expressions, 
Common Core, Grade 1, Unit 2, Lesson 2 lists contents standard 1.OA.1. All the 
problems in the lesson are addition problems and 1.OA.1 states: “Use addition and 
subtraction…” The conjunction “and” was interpreted as meaning that both addition and 
subtraction must be present in the lesson. Therefore, the Content Standard 1.OA.1 in 
Houghton Mifflin, Grade 1, Unit 2, Lesson 2 is not, in fact, covered. If the conjunction 
“or” was used in the Content Standards, as in 3.MD.2: “Add, subtract, multiply, or divide 
to solve one-step word problems involving masses or volumes that are given in the same 
units,” the word problems may involve any of the four operations and either mass or 
volume.  
Content Standards and Standards for Mathematical Practice  
The unit of analysis for the study was a lesson. Since a formal logical analysis of 
the Content Standards was used, an analysis of the wording in the Content Standard was 
examined. When more than one operation was used in the word problem Content 
Standards, the operations were frequently connected by the conjunctions “and.” If, for 
example, the word problem Content Standard describes “addition and subtraction,” this 
signaled that both operations must be present in the lesson. In order for the word problem 





the same word problem or in two or more separate word problems in the lesson. Thus, the 
Content Standard could be present in sets of problems and not only the individual 
problem. 
The Content Standards and the Standards for Mathematical Practice were both 
listed in each Lesson Opener. Lesson Openers are the first page or the first two pages of 
each lesson and contain among other things the Content Standards and the Standards for 
Mathematical Practice for the lesson. The labeled word problems in a lesson are assigned 
Standards for Mathematical Practice logos or phrases. The evaluation criterion for the 
Standards for Mathematical Practice for this study is included in Appendix C. Table 2 
outlines the eight Standards for Mathematical Practice. 
Table 2  





1 Make sense of problems and persevere in solving them 
2 Reason abstractly and quantitatively 
3 Construct viable arguments and critique the reasoning of others 
4 Model with mathematics 
5 Use appropriate tools strategically 
6 Attend to precision 
7 Look for and make use of structure 






When one or several Standards for Mathematical Practice are listed multiple times 
in a lesson, the method used in this study was to code each Standard only once. The 
content of each listed Standard for Mathematical Practice in the Teachers’ Edition was 
compared to the evaluation criteria in Appendix C, and the Standard for Mathematical 
Practice was coded by the author of this study as correctly or incorrectly included in the 
lesson. 
Word Problems 
In this study, “word problem” and “real world problem” were defined as 
application or “story” problems. In word problems, “stories” are told about a situation or 
a protagonist. Students, then, determine how to solve the problems. For example, in 
Pearson’s enVisionmath, Grade 1, Topic 4, Lesson 3, a word problem stated: “Sage has 
13 stickers. She gives 7 to her brother. How many stickers does Sage have left?” Some 
examples of a non-word problems were in McGraw-Hill’s My Math, Grade 1, Chapter 2, 
Lesson 9: “Subtract some cubes. Write different ways to subtract from 7” and “What 
happens to the number of objects in a group when they are subtracted? Explain.” The 
analyst in this study separated the word problems in the textbooks into two groups: 
problems that were correctly labeled with the Standards for Mathematical Practice and 
those incorrectly labeled. All the word problems, both labeled and unlabeled word 
problems in the textbooks, made up the total number of word problems. 
This study considered the word problems in the chapter lessons and not the word 
problems in chapter openers, chapter wrap-ups, or word problems in ancillaries. The 





while the ancillaries can be found in chapter openers, in the lessons, and at the end of the 
chapter materials. For example, the Houghton Mifflin text did not include chapter 
openers, but included an end of the chapter “unit review and test” wrap-up. The unit 
review contained a review of procedures and some word problems and an assessment of 
chapter objectives. The test included an assessment of the unit. The ancillary materials in 
each lesson included three activities, one “intervention activity,” one “on level” activity, 
and one “challenging” activity. The word problems in the wrap-ups and ancillary 
materials did not contain Common Core Content Standards or Standards for 
Mathematical Practice and were not included in the study. 
The McGraw-Hill text had a chapter opener, which is a one-page assessment of 
whether the students were ready for the upcoming chapter. There was also an ancillary 
containing a reassessment. A further page contained vocabulary words for the chapter 
and diverse “cards” including different mathematics words for the chapter. In the chapter 
wrap-ups, the textbooks contained pages with fluency practice review, problem solving, 
and a page encouraging reflection of previous procedures. Assessment tests were 
considered ancillaries. As with Houghton Mifflin, none of the chapter opener 
assessments, wrap-ups, or ancillaries contained Content Standards or Standards for 
Mathematical Practice and were, thus, not included in the study. 
The Pearson text included a chapter opener where the previous chapter’s 
procedures were assessed. The chapter opener also contained a page with suggestions for 
students to do research into different topics. The usage of the Internet was encouraged. 
After the research, students were asked to write in their journals about what they found 





chapter objectives, re-teaching, and several pages of assessment as well as ancillaries of 
similar assessments. Again, none of these additional pages included Common Core 
Content Standards or Standards for Mathematical Practice and, therefore, were not 
included in the study.    
Textbook Series 
“A textbook that is focused is short. Elementary textbooks should be less than 200 
pages” (K-8 Publishers’ Criteria, 2012).  
The number of chapters and page counts in each grade level are outlined in Table 
3. The three textbook series include a range of pages in their student textbooks but cover 
similar concepts in each grade level. The order and introduction of the different 
procedures and concepts vary in the different series, but the textbook series follow the 
Common Core Content Standards.  
Houghton Mifflin divides each textbook into “units” and McGraw-Hill uses 
“chapters,” while Pearson uses “topics” in its textbooks. They are all different names for 
chapters and are called chapters in the remaining text.  
Houghton Mifflin has shortened its page count noticeably to an average of 300 
pages. McGraw-Hill and Pearson still maintain a page count of approximately 800 to 900 
pages. The number of chapters varies depending on the publisher.  Houghton Mifflin has 
the fewest chapters, while Pearson has the most. 
Houghton Mifflin and Pearson number the student textbook pages, while 
McGraw-Hill does not number the pages. For McGraw-Hill, the number of student 






Chapter and Page Count in Student Textbooks 
Publisher Published Grade Textbook Chapters  Pages 
Houghton 
Mifflin 

























2014 1 My Math CCSS 10 740 
McGraw-
Hill 
2014 2 My Math CCSS 12 792 
McGraw-
Hill 
2014 3 My Math CCSS 14 880 
Pearson  2016 K enVision Common Core 14 890 
Pearson 2016 1 enVision Common Core 15 846 
Pearson 2016 2 enVision Common Core 15 960 
Pearson 2016 3 enVision Common Core 16 932 
 
Table 4 lists the number of lessons in each grade. McGraw-Hill has the lowest 
number of lessons in kindergarten, while Houghton Mifflin and Pearson each have over 
100 lessons.  
In the other grades, all of the publishers have approximately 100 lessons. 
Houghton Mifflin has shortened the length of the lessons to be able to fit approximately 
100 lessons in each grade, while having shortened their grade-level page count to an 






Number of Lessons in Each Grade 
 
Publisher Grade Total Number of Lessons 
Houghton Mifflin K 104 
 1 95 
 2 99 
 3 98 
McGraw-Hill K 89 
 1 95 
 2 98 
 3 108 
Pearson K 106 
 1 107 
 2 115 
 3 110 
 
Focus, Coherence, and Rigor 
The publishers’ intentions on how focus, coherence, and rigor are applied in each 
lesson are listed in the Lesson Opener and were interpreted for the study. Focus centers 
on a strong attention to arithmetic as well as measurement that supports arithmetic. This 
includes the concepts, computation, and application that incorporate the Common Core 
Content Standards and the Standards for Mathematical Practice. Coherence focuses on 
the grade level as well as a vertical progression of the Content Standards helping students 
to make sense of mathematics by seeing how it progresses within each grade and over the 
grades. Rigor covers students’ conceptual understanding, procedural skills and fluency, 
and application of the concepts outlined in the Content Standards and applied to the 
Standards for Mathematical Practice in students’ solutions process. McGraw-Hill and 
Pearson included focus, coherence, and rigor in their Teachers’ Editions; Houghton 





interpreted for this study were included in the evaluation criteria of Appendix D. The 
wording of how publishers view the principles of focus, coherence, and rigor was 
outlined in each lesson and compared to the requirements in Appendix D.  
Research Questions 
The study investigated how the Common Core Standards were implemented in 
three textbook series. The four research questions to be answered were: 
1. Do word problems labeled as adhering to the Standards for Mathematical 
Practice actually adhere to the Standards for Mathematical Practice? Is there a 
substantial difference between word problems labeled as adhering to the 
Standards for Mathematical Practice and those not so labeled? 
2. How are the word problems in the textbook series aligned with the Common 
Core word problem Content Standards? 
3. How are focus, coherence, and rigor implemented in the textbook series? 
4. What are the differences in the implementation of word problems in the 
Common Core Standards in the three textbook series used in the study? 
In Research Question 1, the Standards for Mathematical Practice for each word 
problem or set of word problems were compared to the evaluation criteria in Appendix C 
and determined by the author of this study as correctly or incorrectly aligned with the 
Standards for Mathematical Practice. The labeled word problems in each lesson have 
logos or phrases denoting the Standards for Mathematical Practice that the publishers 
deemed as correctly applied to the word problem. The unlabeled word problems do not 





the total number of word problems in the study. The correctly and incorrectly labeled 
word problems were compared to the total number of word problem.   
Word problems labeled with one or multiple Standards for Mathematical Practice 
were compared to those not labeled to determine whether there were substantial 
differences in their conceptual and procedural contents. The labeled and unlabeled word 
problems were then compared to each other to determine how they differ or are similar to 
each other. The word problems were analyzed for each grade in the three publishers’ 
textbooks. A typical example could be found in McGraw-Hill, Grade 3, Chapter 7, 
Lesson 3, where the labeled word problem stated: “Vince drinks 4 large glasses of water 
each day. How many glasses of water does Vince drink in 7 days?” An example for the 
unlabeled word problem in the same lesson was: “Dr. Berry sees 3 patients every hour. If 
she works 8 hours, how many patients does she see?” 
The Content Standards listed in the Lesson Openers were compared to the word 
problems in the three textbook series in Research Question 2. The Content Standards 
were listed once in each Lesson Opener. If one word problem in the lesson aligned with 
the word problem Content Standard, then the Content Standard was considered to have 
been implemented in the lesson. If no word problem in a lesson was covered by a word 
problem Content Standard, then the Content Standard was considered to be incorrectly 
applied in the lesson. All the Content Standards in each lesson made up the total number 
of Content Standards. The correctly and incorrectly implemented word problem Content 






Focus, coherence, and rigor are listed in the Teachers’ Editions’ Lesson Openers. 
Research Question 3 probed how the principles of focus, coherence, and rigor are applied 
in textbooks. The three principles are the publishers’ intentions of how they were present 
in each lesson. The wording of focus, coherence, and rigor in the Lesson Opener was 
analyzed and determined whether they were present in the lesson. Focus was compared to 
the word problems in the lesson. When coherence listed grade level and vertical 
progression, coherence was considered present in the lesson. If publishers told how rigor 
was present in the lesson, which had to include a listing of conceptual understanding, 
procedure and fluency, and application, then rigor was determined to be present in the 
lesson. The way the three principles are listed, they cannot be separated into procedures 
and word problems.  
Using percentages, Research Question 4 reviewed how the three textbook series 
compared to each other in their implementation of the Common Core Standards. The 
comparison centered on how the three publishers’ percentages correlated to each other. 
The grade-level percentages of Standards for Mathematical Practice were considered and 
differences and similarities were determined. The percentages of the application of the 
Content Standards were juxtaposed in the three publishers’ textbooks and were then 
compared. Focus, coherence, and rigor underwent the same process of examination and 
similarities and differences determined.  
Reliability 
An editor with more than 30 years of experience in elementary school 





Standards, focus, coherence, and rigor. A sample of 5% was chosen to review for the 
study and alignment with the author of this study’s rating of the Standards and the 
principles was determined. 
The Evaluation Criteria were reviewed and five sample questions for each 
Standard and the three principles were chosen from the Teachers’ Editions as a practice 
for the training of the coder. The sample questions were discussed and agreement was 
achieved. After the training, the coder completed the coding for the Standards for 
Mathematical Practice, the Content Standards, focus, coherence, and rigor. A percentage 
was calculated of the correctly aligned examples of the review. A total of 10 chapters was 
reviewed and recorded. 
The coder’s results in the sample review were sufficiently high to agree with the 
author’s original coding of the Standards and principles. The coder scored 73% alignment 
with the Standards for Mathematical Practice. The alignment with the word problem 
Content Standards was 89%. The results for focus and coherence were a 72% alignment 










Research Question 1 
Do word problems labeled as adhering to the Standards for Mathematical Practice 
actually adhere to the Standards for Mathematical Practice? Is there a substantial 
difference between word problems labeled as adhering to the Standards for Mathematical 
Practice and those not so labeled? 
The tables in Appendix E (Tables E-1, E-2, and E-3) outline the total number of 
word problems in each textbook. They include word problems correctly labeled with the 
Standards for Mathematical Practice and word problems incorrectly labeled with these 
Standards in each lesson. The word problems are labeled with the Standards for 
Mathematical Practice in the Teachers’ Editions and the Students’ Edition. The correctly 
labeled word problems were first evaluated according to the evaluation criteria in 
Appendix B to determine if the word problems aligned with the Content Standards for 
word problems; then, it was determined whether the labels attached to the word problems 
fulfilled the evaluation criteria in Appendix C for the Standards for Mathematical 
Practice. For example, a word problem with a partial equation printed in the Students’ 
Edition was determined not to align with the evaluation criteria in Appendix B. In each 





relationship between correctly and incorrectly labeled Standards for Mathematical 
Practice. The total number of word problems in each grade included all the word 
problems, all labeled word problems, the word problems that were correctly and 
incorrectly labeled with Standards for Mathematical Practice, and those not labeled.  
A grade-level comparison of the total number of lessons showed the least number 
of word problems in Kindergarten. Houghton Mifflin had a total of 63 word problems, as 
compared to McGraw-Hill’s 52 word problems and Pearson’s 276 word problems. In 
Houghton Mifflin’s Kindergarten, there were 15 incorrectly labeled word problems. 
McGraw-Hill’s Kindergarten had a total of 8 incorrectly labeled word problems. Pearson 
had the most incorrectly labeled word problems in Kindergarten, with 38 incorrectly 
labeled word problems. Pearson had the most total number of word problems in all the 
grades, but also a great number of incorrectly labeled word problems. In a grade-level 
comparison, McGraw-Hill had the greatest number of incorrectly labeled word problems, 
except for Houghton Mifflin’s Grade 3, which had the greatest number of incorrectly 
labeled word problems. In this grade, Houghton Mifflin also had more incorrectly labeled 
word problems than correctly labeled word problems. 
First grade showed an increase in the number of word problems, but with the 
increase, the total number of incorrectly labeled word problems also increased. Houghton 
Mifflin had the most correctly labeled word problems and the least number of incorrectly 
labeled word problems, while Pearson had the fewest correctly labeled word problems 
and the incorrectly labeled word problems exceeded the correctly labeled word problems.  
In the three publishers’ textbooks, Grade 2 followed the trend of more word 





and the correctly labeled word problem increase was 57 word problems. McGraw-Hill’s 
increase of total number of word problems was 146 and correctly labeled word problem 
increase was 53. Pearson’s increase was 130 total number word problems and the 
correctly labeled word problem increase was 87 word problems. Houghton Mifflin had 
the most correctly labeled word problems, while McGraw-Hill had the most incorrectly 
labeled word problems.  
Finally, Grade 3 showed the most word problems. Houghton Mifflin had the 
fewest total number of word problems, while Pearson had the most. Houghton Mifflin 
had the most correctly labeled word problems, but also the greatest number of incorrectly 
labeled word problems. McGraw-Hill’s total number of word problems followed 
Houghton Mifflin. In comparison, Pearson had the most total number of word problems, 
but the least number of correctly labeled word problems and the second greatest numerb 
of incorrectly labeled word problems.  
Comparing the correctly labeled word problems to the total number of word 
problems, Houghton Mifflin generally scored higher than McGraw-Hill and Pearson in 
the comparison. In Grades 1 and 2, Houghton Mifflin had greater than 1/2 of the totals 
labeled correctly, while Grade 3 was approximately 2/5 of the totals labeled correctly. 
McGraw-Hill and Pearson had all of their correctly labeled word problems less than 1/2 
of the totals. McGraw-Hill had its highest score in kindergarten, with 2/5 of the correctly 
labeled word problems compared to the total, while the other grades were slightly less or 
slightly more than 1/3 correctly labeled word problems compared to the totals.  
Pearson’s Grade 1 had a greater number of incorrectly labeled word problems 





of correctly labeled word problems as compared to the totals. Considering the number of 
correctly labeled word problems in each grade and in the three published textbook series, 
the word problems labeled as adhering to the Standards for Mathematical Practice cannot 
actually be said to adhere to the Standards for Mathematical Practice except for 
Houghton Mifflin. 
A typical labeled word problem in all publishers’ textbooks was in Houghton 
Mifflin, Grade 3, Unit 1, Lesson 16: “Mrs. Ostrega has 3 children. She wants to buy 5 
juice boxes for each child. How many juice boxes does she need?” In the same lesson, the 
unlabeled word problem is: “A parking lot has 9 rows of parking spaces. Each row has 7 
spaces. How many cars can park in the lot?” Both problems deal with the same concept 
of multiplication  
In McGraw-Hill, Grade 2, Chapter 9, Lesson 6, an example of a labeled word 
problem is: “Mr. Minnick needs to deliver 60 boxes. His car can hold 10 boxes at a time. 
How many trips will he need to make to deliver all 60 boxes?” The following is an 
unlabeled word problem in the same lesson: “Juice boxes come in packs of 4 at Sam’s 
Grocery. Mrs. Perez needs 20 boxes in all. How many packs should she buy?” Again, the 
labeled and unlabeled word problems deal with the same concepts. 
In Pearson, Grade 1, Topic 10, Lesson 5, another example of a labeled word 
problem is: “Julie sells 18 muffins on Monday. She sells 20 muffins on Friday. How 
many muffins did Julie sell in all?” In the same lesson, an unlabeled word problem states: 
“Ted counts 30 stars one night. Another night he counts 5 stars. How many stars did Ted 
see in all both nights?” These problems were typical of all three textbook series. In each 





word problems always occurred after the procedure and practice of procedural examples. 
Then, at the end of the chapter, the application of the procedure was applied in word 
problems.  
The word problem usually ended with a simple question of “how many in all?” or 
“how many are left?” In the Teachers’ Edition, there are also explanations for students 
that “in all” means addition and “left” usually means subtraction for both labeled and 
unlabeled word problems. Besides wording in the labeled and unlabeled word problems, 
such problems dealt with the same procedures and concepts in all three textbooks series. 
The labeled word problems seemed concentrated on word problem pages, where some of 
the unlabeled word problems could also be found. There seemed to be no particular 
reason for labeling a problem or leaving it without a Standard for Mathematical Practice 
label, because there were no differences between word problems labeled as adhering to 
the Standards for Mathematical Practice and those not labeled. 
Research Question 2 
How are the word problems in the textbook series aligned with Common Core 
word problem Content Standards? 
The tables in Appendix F (Tables F1, F2, and F3) represent the total number of 
Content Standards in each lesson in the three textbook series; word problem Content 
Standards that are aligned with word problems in lessons; the Content Standards that do 
not include the words “word problems” or “real world problems”; and word problems 
that are incorrectly listed with word problem Content Standards. The correctly aligned 





listed with the word problem Content Standards can be numerically compared to each 
other.  
Most of the lessons included several Content Standards. The total number of 
Content Standards combined the word problem Content Standards and the rest of the 
Content Standards listed in each lesson. The Content Standards list the mathematics that 
students are to cover in each lesson and they are included in the lesson. Many Content 
Standards are listed multiple times in each chapter and grade. The total number of 
Content Standards in each lesson is counted, regardless of whether they have been 
previously listed in the chapter. The word problem Content Standards are analyzed 
according to the evaluation criteria in Appendix B. 
Besides in Kindergarten, Houghton Mifflin aligned better with the word problem 
Content Standards than both McGraw-Hill and Pearson. In Grade 1, the publisher had  
30 times when the word problem Content Standards were correctly aligned as opposed to 
19 times when these standards were incorrectly aligned. In Grade 2, the publisher had  
35 times correctly aligned word problem Content Standards compared to 19 times 
incorrectly listed standards, while in Grade 3, the correctly aligned word problem Content 
Standards appeared 40 times and incorrectly listed word problem Content Standards 
occurred 23 times. In Kindergarten, there are 25 times when the word problem Content 
Standards were incorrect and 10 times when these standards were listed correctly. 
McGraw-Hill had all grades with fewer correctly listed word problem Content 
Standards compared to the times these standards aligned incorrectly. In Kindergarten, 
there were only 2 times when the word problem Content Standards were correct but 10 





aligned once correctly with these standards, while they did not align with these standards 
13 times. Grade 2 had 14 times correctly aligned word problem Content Standards, but 27 
incorrectly aligned word problem Content Standards, while in Grade 3, the word problem 
Content Standards aligned 22 times as opposed to 38 times they were incorrectly aligned. 
In Kindergarten and Grade 1, Pearson had many more incorrect word problem 
Content Standards than correctly aligned Standards. In Kindergarten, the correctly 
aligned word problem Content Standards appeared once, while the incorrectly aligned 
standards occurred 6 times. Grade 1 had 5 times when the word problem Content 
Standards were aligned correctly and 21 times incorrectly aligned. In Grade 2, Pearson 
had more correctly aligned word problem Content Standards than incorrectly listed 
standards. The grade had 23 correctly listed word problem Content Standards and 9 
incorrectly listed standards, while in Grade 3, the correct and incorrect word problem 
Content Standards were almost identical, with 29 times correct and 31 times incorrect. 
A comparison of the three published textbook series showed that broad 
generalizations cannot be made in our area of interest. Although Houghton Mifflin had 
more correctly aligned word problem Content Standards, it also had more incorrectly 
aligned Standards in Kindergarten, while in Grade 1, all three published series had a 
similar number of incorrect standards. In Grade 2, McGraw-Hill exceeded Houghton 
Mifflin in incorrect word problem Content Standards, while Pearson had many fewer 
incorrectly aligned standards. In Grade 3, Houghton Mifflin again had fewer incorrectly 
aligned word problem Content Standards than both McGraw-Hill and Pearson.  
Considering the low number of times the word problem Content Standards were 





list word problem Content Standards once in Kindergarten, twice in Grade 1, three times 
in Grade 2, and 7 times in Grade 3. However, the textbooks have many opportunities to 
list the word problem Content Standards in lessons, even though the Common Core 
document lists the word problem Content Standards so few times. Also, the correctly 
aligned word problem Content Standards occurred fairly seldom compared to how 
prevalent these standards were listed incorrectly.  
Research Question 3 
How are focus, coherence, and rigor implemented in the textbook series? 
In the three textbook series, focus, coherence, and rigor were listed in the Lesson 
Openers. Houghton Mifflin listed focus as its lesson objective, while coherence and rigor 
were not listed at all. Tables 5, 6, and 7 represent focus, coherence, and rigor entered in 
the Lesson Openers. The data were taken from the Teachers’ Edition’s explanations of 
how these three principles were incorporated into the textbooks.  
Since the three principles were listed once in each lesson, the tables are arranged 
by grade rather than by chapter and lesson. The total number of focus, coherence, and 
rigor that aligned with the Common Core is listed in the tables. The aligned focus, 
coherence, and rigor were compared to the total number of times they were represented in 
each grade and the percent was calculated. 
Textbooks that actually applied focus in their lessons should also be shorter in 
scope. Houghton Mifflin has shortened its page count to an average of 304 pages, while 





Houghton Mifflin has focused its materials as to page count, while it seems that 
McGraw-Hill and Pearson both have maintained previous editions’ page counts. 
Table 5 
 
















Houghton Mifflin K 104 63 61 
 1 95 33 35 
 2 99 44 49 
 3 98 22 22 
     
McGraw-Hill K 89 48 54 
 1 95 35 37 
 2 98 49 50 
 3 108 54 50 
     
Pearson K 106 79 75 
 1 107 71 66 
 2 115 62 54 
 3 110 71 65 
* Focus covers the concepts, the skills and the procedures of computation outlined in the 
Common Core Standards 
 
 
Focus in early grades concentrates on arithmetic and measurement. Arithmetic is 
applied in measurement activities. Houghton Mifflin listed focus as its lesson objective. 
The focus in the Houghton Mifflin textbook series ranged from 22% to 61% alignment, 
with the highest percentile in Kindergarten and the lowest in Grade 3. With 61%, 
Kindergarten aligned with focus while the other three grades with a percentile below 50% 





McGraw-Hill ranged from 37% to 54% alignment with focus in its four grades. 
Kindergarten scored the highest while the lowest percentile was in Grade 1. Grades 
Kindergarten, 2 and 3 had percentiles of 50 or above; McGraw-Hill can be said to 
implement focus in these grades while Grade 1 did not implement focus. Pearson had a 
range from 54% to 75%, scoring the lowest in Grade 2 and the highest in Kindergarten 
with rades 1 and 3 in the 60th percentile. All the grades had percentiles above 50%. 
Pearson can, thus, be said to align with focus in all these grades.  
Between the three publishers, Kindergarten scored the highest in focus and as a 
grade level can be considered as adhering well with focus. As a series, Houghton Mifflin 
had the weakest adherence with focus, with only Kindergarten implementing focus. 
McGraw-Hill implemented focus in Grades Kindergarten, 2, and 3. Pearson had the 
strongest alignment with this principle, with all its grades aligning with focus in its 
textbook series. 
Houghton Mifflin did not list coherence in its textbooks and the table is, therefore, 
filled with zeroes for the publisher. McGraw-Hill and Pearson both listed coherence in 
their textbooks’ Lesson Openers. The most important aspect of coherence is how the 
principle connects concepts vertically from grade level to grade level or connects a 
concept within one grade level. In its lessons, McGraw-Hill listed the Common Core 
Standards that often show previous grades’ standards, present standards, and future 





















Houghton Mifflin K 0 0 0 
 1 0 0 0 
 2 0 0 0 
 3 0 0 0 
     
McGraw-Hill K 89 69 78 
 1 95 78 82 
 2 98 44 45 
 3 108 84 78 
     
Pearson K 106 80 75 
 1 107 85 79 
 2 115 73 63 
 3 110 86 78 
* The most important connections of coherence are vertical where students build 
knowledge of mathematics over the grades as well as within a grade. 
 
 
In McGraw-Hill, Grade 3, Chapter 7, Lesson 2, the past standard is 2.OA.1. The 
standard covers whole number addition and subtraction, interprets the process, and uses 
drawings or equations to represent the problem. The present standard is 3.OA.2, in which 
the interpretation of whole number quotients is outlined. The future standard is 4.OA.2 
that outlines the use of whole number multiplication and division with drawings or 
equations, with a symbol for the unknown number.  
Pearson wrote about focus, coherence, and rigor in paragraph form rather than just 
listing specific standards that were covered or will be covered in the lessons. In both 





previous as well as future lessons. In Pearson’s Grade 3, Topic 13, Lesson 1, the 
Teachers’ Edition states how coherence connects the lesson on fractions to Chapter 12 
and also later to Lesson 13-7 (enVisionmath, 2016, p. 673A). 
In Kindergarten, McGraw-Hill aligned well with coherence 78% of the time. 
Pearson also aligned well with the principle of coherence in Kindergarten, with 75%. In 
Grade 1, McGraw-Hill had an 82% alignment with coherence, while Pearson had a 79% 
alignment. Grade 2 showed McGraw-Hill with a 45% alignment with coherence, which 
was the lowest percentage. In Grade 2, Pearson aligned 63% with coherence; this was the 
lowest percentage among Pearson’s grades. McGraw-Hill and Pearson showed identical 
percentages in Grade 3, where both publishers had a 78% alignment with the principle of 
coherence.  
Pearson aligned with coherence in all its grades, while McGraw-Hill aligned with 
coherence in Grades Kindergarten, 1, and 3. These connections should help students to 
see how mathematics grows over the years, and for mathematics to make sense to them, 
by showing how the present lesson will help them in their future learning. However, at no 
time was it mentioned in the Teachers’ Edition to talk to students about the connections 
they are making and how the present lesson builds on past and future lessons. 
Rigor in the Standards outlines how fluency and understanding is expected from 
students. In 2.OA.2, the Standards state: “Fluently add and subtract…” while Standard 
2.NBT.1 states: “Understand that the three digits of a three-digit number represent 
amounts of hundreds, tens, and ones…” (Common Core State Standards, 2010, p. 19). 
The Standards outline equal importance of fluency and understanding in students’ 
























Houghton Mifflin K 0 0 0 
 1 0 0 0 
 2 0 0 0 
 3 0 0 0 
     
McGraw-Hill K 89 0 0 
 1 95 0 0 
 2 98 0 0 
 3 108 0 0 
     
Pearson K 106 46 43 
 1 107 41 38 
 2 115 50 43 
 3 110 56 51 
* Rigor covers application of concepts and procedures, conceptual understanding, and 
procedural skills and fluency. 
 
 
Houghton Mifflin did not list rigor in their materials and is shown in the table 
with zeroes. McGraw-Hill included the same boilerplate sentences in each lesson: “The 
exercises increase in complexity throughout the lesson. However, individual student 
thinking may vary during extended processing.” The sentences were followed by “Levels 
of Complexity”: level 1 is “Understand Concept,” Level 2 is “Apply Concept,” and Level 
3 is “Extend Concept.” Next to the levels were listings of the exercises applied to the 
levels in each lesson. Levels 1 and 2 were usually procedural exercises, while next to 
level 3, the word problems were listed. All the examples were of similar difficulty. This 





Therefore, McGraw-Hill was not considered as incorporating rigor and is shown in the 
table with zeroes.  
Pearson’s scores ranged from 38% to 51% aligned with rigor, with the lowest 
score being 38% in Grade 1 and the highest score in Grade 3. Besides 51% in Grade 3, 
the other scores were in the upper 30s and in the 40s. Considering the numbers, Pearson 
cannot be considered as implementing rigor in Grades Kindergarten, 1, and 2. 
In Kindergarten, Houghton Mifflin aligned with focus in its application. McGraw-
Hill implemented focus in Grades Kindergarten, 2, and 3, with percentiles of 50 or above, 
while Grade 1 did not. With all the grades having percentiles above 50%, Pearson aligned 
with focus in all its grades. Pearson aligned with coherence in all its grades, while 
McGraw-Hill aligned with coherence in Grades Kindergarten, 1, and 3. Rigor was the 
least well-implemented principle in all three textbook series, with only Pearson carrying 
out rigor in its textbooks. However, considering the percentiles, Pearson cannot be 
considered as implementing rigor in its grades, with an exception in Grade 3. As a grade, 
Kindergarten fared best in all three textbook series when it came to focus and coherence, 
while Pearson’s Grade 3 applied rigor with a percentile of 51%.  
Research Question 4 
What are the differences in the implementation of the Common Core Standards 
between the three textbook series used in the study? 
Tables 8 and 9 with the Standards for Mathematical Practice and the Content 





Research Question 4. The summary utilizes grade-level data representing each concept 
and principle and is outlined in Tables 5, 6, 7, 8, and 9.  
In the Standards for Mathematical Practice, Houghton Mifflin percentiles were 
higher than those of McGraw-Hill and Pearson on correctly labeled word problems in a 
grade-level comparison. The publisher had a 63% correctly labeled Standards for 
Mathematical Practice in Kindergarten, with 24% incorrectly labeled word problems. In 
Kindergarten, McGraw-Hill had a 41% correctly labeled word problems’ correlation with 
these standards and 15% incorrectly labeled word problems, while Pearson had a 31% 
alignment in Kindergarten with the Standards for Mathematical Practice and 16% 
incorrectly labeled word problems in the grade.  
In Grade 1, Houghton Mifflin had a 59% alignment with the Standards for 
Mathematical Practice and 19% incorrectly aligned word problems, while McGraw-Hill 
had a 29% correlation with these standards and 25% incorrectly labeled word problems. 
Pearson had a 10% alignment with the standards and 12% incorrectly labeled word 
problems. In Grade 2, Houghton Mifflin had 56% correctly labeled word problems and 
25% incorrectly labeled word problems. McGraw-Hill had a 30% alignment with the 
Standards for Mathematical Practice and 18% incorrectly labeled word problems. 
Pearson’s percentile with correctly labeled word problems was 21% and an 8% 
misalignment. 
In Grade 3, Houghton Mifflin had a 41% alignment with the Standards for 
Mathematical Practice and a 47% misalignment with the Standards. McGraw-Hill aligned 
33% alignment and 13% incorrectly labeled word problems with the Standards, while 







Summary of Correctly and Incorrectly Labeled Word Problems With Standards for 






















Houghton Mifflin K 51  13 63 24 
 1 263 22 59 19 
 2 353 19 56 25 
 3 587 12 41 47 
      
McGraw-Hill K 52 44 41 15 
 1 511 46 29 25 
 2 657 52 30 18 
 3 715 54 33 13 
      
Pearson K 276 53 31 16 
 1 658 78 10 12 
 2 788 71 21 8 
 3 1304 76 15 9 
 
 
Houghton Mifflin consistently had a higher percentile of correctly labeled word 
problem Standards for Mathematical Practice than both McGraw-Hill and Pearson. Even 
when Houghton Mifflin had its lowest percentile, it was higher than McGraw-Hill’s and 
Pearson’s highest scores. However, Houghton Mifflin also had higher percentiles when it 
came to incorrectly aligned word problems and, in Grade 3, it had more incorrectly 
labeled word problems than correctly labeled word problems with the Standards for 
Mathematical Practice. Considering only the correctly labeled word problems, Houghton 
Mifflin far exceeded the percentiles of both McGraw-Hill and Pearson, neither of which 





Houghton Mifflin aligned with the Standards for Mathematical Practice in Grades 
Kindergarten, 1, and 2.  
When comparing the percentages of the three publishers’ implementation of the 
Content Standards in their textbook series, none of them can be said to align with the 
word problem Content Standards. All the alignments were in the teens or below in their 
implementation of these Standards. In Grade 3, Pearson with 16% alignment was the 
highest percentile, followed by percentiles of 12% or less in all the three series. Houghton 
Mifflin had percentiles below 10% of incorrectly aligned word problem Content 
Standards, while McGraw-Hill and Pearson had their highest percentiles of incorrectly 
aligned Content Standards, ranging from 4% to 17%. Considering the percentiles of 
aligned and not aligned word problem Content Standards, the three textbook series were 
similar in their alignments with the word problem Content Standards and did not 
implement these Standards. 
A reason for the low percentiles in the adherence of the word problem Content 
Standards might be the total number of Content Standards present in the lessons. The 
overall number of Content Standards far exceeded the word problem Content Standards. 
However, word problem Content Standards could have been listed in most of the lessons 
in the three textbook series because of the presence of word problems in the lessons. 
Another reason for the low percentile in the word problem Content Standards might be 
that in the analysis of the word problem Content Standards, a formal logical interpretation 
was used. If the word problem Content Standard lists, for example, “addition and 
































Houghton Mifflin K 462 93 2 5 
 1 285 82 11 7 
 2 329 83 11 6 
 3 346 81 12 7 
      
McGraw-Hill K 254 95 1 4 
 1 111 88 0 12 
 2 168 76 8 16 
 3 295 80 7 13 
      
Pearson K 159 96 0 4 
 1 153 83 3 14 
 2 201 85 11 4 
 3 180 67 16 17 
 
 
If, however, the conjunction “or” is used as in word problem Content Standard 
3.MD.2, “Add, subtract, multiply, or divide,” any one of the four operations may be 
present in the lesson. Since the Common Core uses both conjunctions, a strict adherence 
to formal logical interpretation seems warranted. There are also word problem Content 
Standards that list only one operation, such as in 1.OA.2 listing only addition and word 
problem Content Standards that do not outline any particular operation, such as in 
2.MD.8. 
Comparing focus in the materials, both McGraw-Hill and Pearson aligned well 





Mifflin’s alignment in Grades 1 through 3 fell below 50%. However, in Kindergarten, 
Houghton Mifflin’s percentile was 61%. In Kindergarten, McGraw-Hill and Pearson had 
percentiles of 54% and 75%, respectively. Besides McGraw-Hill’s Grade 1 with 37% 
alignment, the publisher’s other grades had percentiles of 50% or above and Pearson’s 
implementation of focus was above 60%, except in Grade 2 with 53%. Considering the 
percentiles, McGraw-Hill’s Grades K, 2, and 3 implemented focus, while Pearson’s 
series fully implemented the principle of focus. Houghton Mifflin implemented focus in 
Kindergarten. 
The principle of coherence was not covered in Houghton Mifflin’s textbook 
series. McGraw-Hill had percentiles in the upper 70s to lower 80s, except in Grade 2, 
with a percentile of 45%. Pearson’s percentile ranged from 63% to 79% and can as such 
be considered to implement coherence in all its grades. McGraw-Hill also implemented 
coherence, with only one grade’s percentile below 50%.  
Rigor was included most fully in the Pearson textbook series. However, with 
percentiles in the 30s and 40s and Grade 3 having a 51%, Pearson cannot be considered 
as implementing the principle of rigor in all its grades. McGraw-Hill relied on the same 
sentences about rigor throughout its series: “The exercises increase in complexity 
throughout the lesson. However, individual student thinking may vary during extended 
processing.” As such, McGraw-Hill cannot be considered as implementing rigor.  
The three textbook series were similar in their implementation of the word 
problems in the Common Core Standards. Considering the Standards of Mathematical 
Practice and the Content Standards, none of the publishers can be said to implement the 





correctly aligned word problems implementing the Standards for Mathematical Practice, 
it also had the highest incorrectly implemented standards and, as such, cannot be said to 
fully align with these standards. The alignment with the Content Standards was similar 
for the three textbook series. The low percentiles of the word problem Content Standards 
in the three series were similar in aligned and not aligned word problem Content 
Standards.  
In Houghton Mifflin, McGraw-Hill, and Pearson, Kindergarten showed the 
strongest alignment with the principles of focus, while in McGraw-Hill, the principle of 
coherence had its strongest implementation in Grades Kindergarten, 1, and 3, and 
Pearson implemented coherence in all its grades. Besides rigor in Pearson’s Grade 3, the 
principle was not fully aligned in any of the three publishers’ series.  
In general, the three publishers were similar across the board with the exception 
of Houghton Mifflin, while the other two publishers cannot be considered to implement 
the Standards for Mathematical Practice fully. None of the three publishers implemented 
the word problem Content Standards in all its grades. The principles of focus and 
coherence fared better with McGraw-Hill and Pearson aligning with these two principles. 
Rigor was not fully implemented in any of the three textbook series. Although the three 
publishers advertise how they implement the Common Core Standards, they do not 









SUMMARY, CONCLUSIONS, AND IMPLICATIONS 
 
This study sought to understand how well leading textbook series have 
implemented the Common Core State Standards for Mathematics. The study included 
publishers’ textbook series from Houghton Mifflin, McGraw-Hill, and Pearson. These 
publishers were chosen because they are the three largest publishers of elementary 
mathematics textbooks in the United States. The textbooks are Math Expressions 
Common Core (Houghton Mifflin), My Math CCSS (McGraw-Hill), and enVisionmath 
2.0 Common Core (Pearson). These publishers were among the first to publish their 
books aligning with the Common Core State Standards for Mathematics shortly after the 
Common Core State Standards for Mathematics were implemented in 2010.  
The study concentrated on word problems in Grades Kindergarten-3 included in 
the materials of the three publishers. The Common Core Content Standards that utilize 
the words “word problem” or “real world problem” were included in the study. The 
Common Core Standards include two Standards: the Standards for Mathematical Practice 
and the Content Standards. The Content Standards record the mathematics students 
should cover and learn in each grade. The Teachers’ Editions of the three publishers were 





The Students’ Editions are included in the Teachers’ Editions. Teachers’ Editions 
have explanations for how the publishers see the Standards and the principles 
implemented in the textbook series, while the Students’ Editions carry only the labels of 
the Standards on the pages, with no explanation of how the Standards are present in the 
lessons. The three principles of focus, coherence, and rigor are not mentioned in the 
Students’ Editions. Therefore, the Teachers’ Editions were used in the analyses of the 
Standards and principles, since the publishers provided explanations of how they see the 
Standards and principles present in their textbooks and these explanations are lacking in 
the Students’ Editions. 
The Standards for Mathematical Practice outline how students should approach 
problem solving. Some of the Standards are: students make sense and persevere when 
solving problems; they reason abstractly and quantitatively as they solve problems; they 
construct arguments and critique the reasoning of other students; they should model the 
problem; and they use appropriate tools strategically.  
To implement the Common Core Standards, publishers must pay attention to the 
principles of focus, coherence, and rigor in their textbooks. Focus targets the arithmetic 
and measurement students should know in each grade. The objective of coherence is for 
mathematics to make connections across the grades so that students perceive mathematics 
as making sense. Rigor concentrates on students’ conceptual understanding and 
procedural skills.   
One of the purposes of this study was to examine how the Standards for 
Mathematical Practice were implemented in the materials of the three publishing 





The source materials for the evaluation criterion were the Common Core Standards and 
K-8 Publishers’ Criteria, which outline for publishers how to interpret the Standards. 
Eight standards are outlined in the Standards for Mathematical Practice. The word 
problems in the textbooks are divided into two sets of problems. The publishers labeled 
one set with the Standards for Mathematical Practice and did not label the other set. In 
each grade, both sets together make up the total number of word problems. The word 
problems publishers labeled with the Standards for Mathematical Practice for each grade 
were counted and the problems were compared to the total. Then, the same procedure 
was followed with the problems publishers did not label with the Standards for 
Mathematical Practice.  
To determine whether there was a substantial difference between the word 
problems publishers labeled with the Standards for Mathematical Practice and those 
publishers did not label, these word problems were compared to each other. An example 
of a word problem labeled with the Standards for Mathematical Practice was found in 
McGraw-Hill, Grade 1, Chapter 5, Lesson 2: “Mrs. Brown is making cookies for the 
soccer players. There are 4 teams of 10. How many cookies does she need?” An example 
of an unlabeled word problem from the same grade and lesson is: “Kevin has 7 groups of 
cars. There are 10 cars in each group. How many cars does he have in all?” The 
similarities and differences between the two types of problems were examined with the 
conclusion that the concepts and procedures of the two types of problems were the same. 
Therefore, there are no differences between the two sets of problems. 
The Content Standards that publishers intended the lesson to focus on are listed in 





lesson. These Content Standards were used in the present study. The word problem 
Content Standards were then compared to the word problems in each lesson and were 
recorded as aligning or not aligning with the word problems in the lessons. 
The word problem Content Standards were compared to the total number of 
Content Standards in each grade and the percentages calculated. None of the three 
publishers aligned with the word problem Content Standards, with very low percentiles in 
their alignment.  
The principles of focus, coherence, and rigor were recorded in the Lesson 
Openers in each lesson. The publishers noted how they saw the principles incorporated in 
the lessons. Using evaluation criteria for focus, coherence, and rigor, their application in 
each lesson was determined. The evaluation criterion outlines focus as including the 
concepts underlying arithmetic. Coherence records the importance of vertical conceptual 
development, and rigor emphasizes the priority of conceptual development, fluency, and 
application. In the three series, Houghton Mifflin did not list coherence and rigor, and 
these were recorded as zero in each category. McGraw-Hill and Pearson listed all three 
principles. 
Finally, the similarities and differences between the three textbook series were 
outlined. In the comparison, the percentages for the Standards for Mathematical Practice, 
the Content Standards, focus, coherence, and rigor were correlated to see how the three 






Research Question 1 
Do word problems labeled as adhering to the Standards for Mathematical Practice 
actually adhere to the Standards for Mathematical Practice? Is there a substantial 
difference between word problems labeled as adhering to the Standards for Mathematical 
Practice and those not so labeled? 
Although Houghton Mifflin had above 50% of correctly aligned word problems 
with the Standards of Mathematical Practice in Kindergarten, first, and second grades, it 
also had a higher percentile of incorrectly aligned word problems with these Standards 
than did McGraw-Hill and Pearson. Consequently, Houghton Mifflin cannot be 
considered to align fully with the Standards for Mathematical Practice. McGraw-Hill and 
Pearson, with all their percentiles of correctly aligned word problem Standards for 
Mathematical Practice below 50%, cannot be considered to align with these Standards. 
Consequently, none of the three textbook series can be considered to align fully with the 
Standards for Mathematical Practice. 
The word problems labeled with the Standards for Mathematical Practice and 
those not so labeled were compared to each other to determine differences. There were no 
differences between the two sets of word problems. Both sets covered similar procedural 
and conceptual knowledge in the word problems. Therefore, both the sets of word 
problems labeled with the Standards for Mathematical Practice and those not so labeled 





As stated in the K-8 Publishers’ Criteria, abbreviated or rephrased standards do 
not state the full meaning of the Standard. K-8. Publishers’ Criteria is an outline for 
publishers of what is important in the Common Core Standards and, thus, accompanies 
the Common Core document for the publishers. All publishers abbreviate or rephrase the 
Standards for Mathematical Practice and, thus, none of them fulfill the alignment with the 
Standards. Each time a Standard is used, the entire Standard for Mathematical Practice 
should be included in the Teachers’ Editions. The meaning of the Standard changes when 
the original is not stated fully. For example, in Pearson, Grade 3, the Standard for 
Mathematical Practice 3 was listed as “Critique reasoning,” while Standard 3 in its 
entirety read: “Construct viable arguments and critique the reasoning of others.” From the 
rephrased Standard, it was unclear whose reasoning students should critique. Students’ 
arguments are not included.  
Research Question 2 
How are the word problems in the textbook series aligned with the Common Core 
word problem Content Standards? 
The word problem Content Standards outline the arithmetic students should cover 
in each grade level, and in accord with the Common Core Standards, also show how the 
arithmetic progresses over the grades. The study divided the Content Standards into two 
groups: word problem Content Standards and Content Standards that are not word 
problem Content Standards. The word problem Content Standards are listed in an 
evaluation criterion and include phrases such as “word problems” or “real world 
problems.” The total number of Content Standards includes all of the Standards that are 





Standards. The correctly aligned word problem Content Standards, the incorrectly aligned 
word problem Content Standards, and the remaining Content Standards are each 
compared to the total number of Content Standards listed and percent calculated.  
The three textbook series showed a low percentile in their correctly aligned word 
problem Content Standards. With less than 20% being the highest correctly aligned word 
problem Content Standards, none of the published textbooks can be considered to align 
with these Standards. The textbooks also had incorrectly aligned word problem Content 
Standards of similar percentiles as the aligned word problem Content Standards. Thus, 
none of the publishers can be said to align with the word problem Content Standards. 
Some reasons why the percentiles of correctly aligned word problem Content 
Standards were so low might be that publishers did not list word problem Content 
Standards in all the lessons where word problems were present. Another reason for the 
low percentiles of correctly aligned word problem Content Standards might be that a 
formal logical interpretation of the Standard’s language was used in the study. This 
means that if a word problem Content Standard listed, for example, “addition and 
subtraction,” both operations had to be present in the lesson. When the conjunction “and” 
was used, the lesson could contain the described operations in one and the same word 
problem or the lesson could also contain two separate word problems, one with each 
operation. Regardless of whether the operations were in the same word problem or in 
separate word problems, the Content Standard was considered present in the lesson. If the 
conjunction “or” was used, either operation could be present in the lesson. The word 






To calculate percentages, the word problem Content Standards were compared to 
all the Content Standards recorded in the lessons. Percentages of 50% or higher were 
considered as aligning with the Content Standards. The percentages for Content 
Standards in all published materials were very low.  
Research Question 3 
How are focus, coherence, and rigor implemented in the textbook series? 
Focus, coherence, and rigor were analyzed from publishers’ written explanations 
of the presence of these principles in the lessons. Focus and coherence lend themselves 
well to this written analysis, while rigor would have profited from being observed in 
classrooms. In focus, the written coverage of the arithmetic and measurement present in 
the lesson can easily be followed in the publishers’ explanations. In coherence, the 
presence of the grade as well as the vertical progression of the Content Standards and 
publishers’ intentions of how they view the coverage of the arithmetic can be seen. Rigor 
outlining students’ procedural knowledge, fluency, and conceptual understanding could 
best be observed in a classroom situation. However, in this study, publishers’ written 
explanations of what was expected of students was relied on. 
“The standards are meant to be a blueprint for math instruction that is more 
focused and coherent” (Daro, McCullum, & Zimba, 2012, in K-8 Publishers’ Criteria, 
2012, p. 21). The mathematics materials need to connect to the principles of focus, 
coherence, and rigor that encourage the in-depth development of students’ learning, 
textbooks that show vertical progression for students to make sense of the mathematics, 





According to K-8 Publishers’ Criteria (2012), an elementary school textbook 
should be no longer than 200 pages. All of the publishers exceeded this page count. 
Houghton Mifflin had an average of 300 pages, McGraw-Hill an average of 800 pages, 
and Pearson an average of 900 pages. With a page count ranging from 800 to 900 pages, 
McGraw-Hill and Pearson have not focused their materials. Adding to the length of the 
textbooks, the operations were repeated from one grade to the next without extending the 
concepts. 
Furthermore, focus urged the development of materials that aid in students’ 
advancement of depth in their arithmetic and measurement. As such, there needed to be 
fewer word problems so that students could work through existing problems with 
sufficient time allocated to the activity and then discuss what they had learned (K-8 
Publishers’ Criteria, 2012). In the three published series, the total number of word 
problems in the grades had not become fewer. Besides Kindergarten, the lessons included 
a wealth of word problems. 
Considering that focus centers on arithmetic and measurement that supports 
arithmetic, focus is an important principle for the textbook series. Besides Kindergarten, 
Houghton Mifflin had generally a low alignment with focus. McGraw-Hill showed a 
better alignment with focus in Kindergarten, second, and third grades, with percentages 
above 50%. Pearson had higher scores in all grades than Houghton Mifflin and McGraw-
Hill, with percentiles above 50%. Pearson aligned well with focus in all its grades. Thus, 
Pearson was the only series that aligned with focus in all its grades. McGraw-Hill applied 
focus satisfactorily in three out of four grades. Houghton Mifflin with one grade aligning 





arithmetic being of utmost importance, these alignments outweigh the high page counts 
of McGraw-Hill and Pearson and, as such, these two textbook series can be considered to 
align with focus.  
According to the Common Core Standards, coherence focuses on grade level and 
a vertical progression of the word problem Content Standards and outlines the arithmetic 
students need to cover in a grade and over the grades. Houghton Mifflin did not include 
coherence in its textbooks, while McGraw-Hill and Pearson both included coherence in 
their textbooks. In McGraw-Hill, the publisher listed the Content Standards pertaining to 
past, present, and future Content Standards that related to the present lesson. These 
Content Standards were checked against an evaluation criterion and the Common Core 
Standards to ascertain that there was a relationship between the word problem Content 
Standards listed and the word problem Content Standards present in the lesson. Since the 
listed Standards have a bearing on the lesson being taught, it is important to check how 
these Standards relate to past and future lessons in the textbooks. Although it would be 
important for students to know the relationship that exists between these word problems 
Content Standard and how they relate to the present lessons, the relationships were not 
mentioned in the Students’ Edition or the Teachers’ Edition. In the study, these 
relationships were analyzed and determined for how this correlation pertains to coherence 
in the lesson. 
Pearson included the past, present, and future Content Standards in a description 
of the word problems associated with the present lesson. This description was at times 
clearly outlined, while at times it was a representation of the lesson objectives. Most of 





separate between the word problems and the procedural exercises. In the study, it was 
determined what pertained to the word problem Content Standards and what involved the 
procedural exercises. The publisher’s written account of the vertical progression of the 
word problem Content Standards associated with the lesson objectives was analyzed for 
the study.  
Apart from McGraw-Hill’s Grade 2 with a percentage less than 50%, the 
percentages of McGraw-Hill showed good alignment with coherence in all the other 
grades. Pearson aligned with coherence in all its grades. Coherence is intended to show 
students how the concepts they are studying connect to past and future concepts. This 
would help students make sense of mathematics if they were informed about the 
connections. Houghton Mifflin did not list coherence in its textbooks. 
Rigor outlines students’ procedural knowledge and fluency and their conceptual 
understanding in their solution processes. As such, an observation of how students solve 
their word problems would have profited the study. Rigor is an important factor in 
students’ development of mathematics. McGraw-Hill had a boilerplate listing for rigor: 
“The exercises increase in complexity throughout the lesson. However, individual student 
thinking may vary during extended processing” (n.p.). Below this is a logo with three 
levels ranging from “Understand Concepts” to “Extend Concepts.” Red bars indicate 
which levels are prevalent in lessons. These bars are superfluous in the textbooks 
because, regardless of how they are labeled, all the word problems are similar in 






Pearson included rigor as one of the principles and frequently had general 
directions of what happens in individual lessons. The percentage of Pearson’s Grade 3 
showed an alignment with rigor at 51%. The other grades had percentiles below 50% and 
thus were not considered to have implemented rigor.  
Of the three principles of focus, coherence, and rigor, Houghton Mifflin did not 
include coherence and rigor in the textbook series and implemented only focus in its 
textbooks. Besides Kindergarten with an above 50% alignment, the other three grades 
had percentages below 50%. In its textbooks, McGraw-Hill aligned with focus and 
coherence for three out of four grades, but not with rigor. Pearson aligned well with focus 
and coherence in all its textbooks, but not with rigor.  
Research Question 4 
What are the differences in the implementation of word problems in the Common 
Core Standards in the three textbook series used in the study? 
With the exception of Houghton Mifflin, the other two textbook series were 
similar in their development of Standards of Mathematical Practice. The three textbook 
series had a similar alignment with the Content Standards, with some variations in 
percentages for the individual grades. The publishers differed in their application of 
focus, coherence, and rigor, with focus and coherence having the closest alignment with 
the Common Core Standards in the McGraw-Hill and Pearson textbook series.  
When compared to the other grades in the individual series, the strongest 
implementation of Standards for Mathematical Practice was shown in each series in 
Kindergarten, while Grade 1 showed the weakest alignment in McGraw-Hill and Pearson 





strongest alignment with these standards, while Pearson had the weakest. McGraw-Hill 
hovered somewhere in between these two publishers in its implementation. 
“Materials cannot match the contours of the Standards by approaching each 
individual content standard as a separate event” (K-8 Publishers’ Criteria, 2012, p. 4). 
McGraw-Hill and Pearson eliminated many opportunities to make connections between 
grade-level word problem Content Standards and other standards to help students in their 
learning by listing lessons with a single standard. Houghton Mifflin had few lessons 
listed with one Content Standard, while McGraw-Hill and Pearson had several lessons in 
all their grades with one Content Standard per lesson. The publishers missed many 
opportunities to show mathematics progression between lessons by not combining 
Content Standards. Word problem Content Standards could have been listed in most 
lessons eliminating the one standard lesson because of the presence of word problems in 
many of the lessons. 
The low percentile in the word problem Content Standards’ alignment with the 
Standards in the three textbook series might be because of the usage of a formal logical 
interpretation of the Standards. So, for example, if the conjunction “and” was used in the 
Content Standards, such as “addition and subtraction,” both operations needed to be 
present in the lessons for the Standard to be considered aligned with the Standards. 
However, when the conjunction “or” was used, as in “addition or subtraction,” either 
operation could be present in the lessons for the word problem Content Standard to align 
with the Standards. The Common Core Standards used both conjunctions in their 





McGraw-Hill and Pearson listed focus, coherence, and rigor in their chapter 
openers, while Houghton Mifflin recorded focus by outlining the chapter objectives. The 
intentions of the Common Core Standards were to shorten the textbooks in the 
elementary school by adhering to the principle of focus (K-8 Publishers’ Criteria, 2012). 
According to the Common Core Standards, students needed to have opportunities to 
study concepts in depth rather than covering concepts superficially.  
The three published series were similar, despite having a few dissimilarities in 
individual grades. Houghton Mifflin did not satisfactorily include focus, coherence, and 
rigor. McGraw-Hill and Pearson aligned generally with focus and coherence but not to 
rigor. 
All the textbooks were similar in their development by having approximately 100 
lessons at each grade level. The three textbook series differed in the number of pages 
each of them included. Houghton Mifflin had the fewest pages in their textbooks, with an 
average of 300 pages. McGraw-Hill had an average of 780 pages. Pearson had the most 
pages in its textbooks, with an average of 900 pages. Thus, McGraw-Hill and Pearson did 
not focus their materials. All publishers had about 100 lessons in their textbooks and had 
not, therefore, focused their materials. 
Coherence in the materials allows students to make connections between concepts 
they are learning by paying attention to previously learned concepts and making 
connections to concepts they would learn in the future. In addition to McGraw-Hill 
having 45% implementation of coherence in Grade 2, both McGraw-Hill and Pearson had 





publishers can be considered to adhere overall to the principle of coherence. Houghton 
Mifflin did not list coherence in its materials. 
Under coherence, McGraw-Hill listed the past, present, and future Content 
Standards related to the lesson being taught. Pearson covered coherence in paragraph 
form in Lesson Openers, but also used coherence to describe lesson objectives within 
individual lessons. When coherence outlined previous, present, and future concepts, they 
were considered as correctly applied. When listing coherence within the lessons, 
Pearson’s lesson subheadings were boilerplate, stating: “Coherence: Engage students by 
connecting prior knowledge to new ideas.” After this, the publisher described the activity 
on the page. 
Houghton Mifflin did not list rigor and McGraw-Hill used the same sentences 
describing rigor throughout the four grades. McGraw-Hill’s description of rigor stated, 
“The exercises increase in complexity throughout the lesson. However, individual student 
thinking may vary during extended processing.” These sentences do not describe how 
McGraw-Hill intended rigor to be present in the lessons. In this study, neither Houghton 
Mifflin nor McGraw-Hill were listed as adhering to rigor in their lessons. With low 
percentages in Grades Kindergarten, 1, and 2, Pearson did not align with rigor in its 
series.  
Additional Comments 
The textbooks in this study seemed to be more aligned with previous editions than 
with Common Core State Standards (Polikoff, 2017). This differs from publishers’ 





This was noted in the publishers’ online descriptions of the materials. Changes in the 
number of word problems as well as teacher support in the use of the materials aligning 
with the Standards for Mathematical Practice and the Content Standards would improve 
the materials.  
Implications 
This study concentrated on the prevalence of the concepts of Standards for 
Mathematical Practice and the Content Standards, and the principles of focus, coherence, 
and rigor in the materials. The textbooks used were among the first editions to be 
published after the acceptance of the Common Core Standards. A study focusing on later 
editions might show differences and similarities to this study. If later editions aligned 
more closely with the Common Core Standards, they might show improvements to the 
presence of Standards for Mathematical Practice, word problem Content Standards, as 
well as the principles of focus, coherence, and rigor. 
This study will profit schools, districts, and educators because it has outlined what 
is present and what is lacking in the textbooks. Schools and districts using any or all of 
the three published textbook series can then determine the strategies students use in 
solving problems, mathematics covered in the three series, and the professional 
development necessary for their teachers. Schools and districts concerned with adopting 
these materials would also be able to decide whether these materials are appropriate for 
their teachers and students. This research will also give teachers an opportunity to 





The study would have profited by being divided into at least two separate studies. 
Standards for Mathematical Practice and Content Standards would make a sufficient 
study, while the principles of focus, coherence, and rigor would make another study. 
Isolating the concepts and principles into two studies would promote future studies by 
emphasizing the strengths or weaknesses in the Standards for Mathematical Practice, 
Content Standards, and focus, coherence, and rigor. 
To divide the study further, research on how students apply the Standards for 
Mathematical Practice would allow for better suggestions on how to implement these 
Standards. The research would allow for better teaching methods and applications of the 
Standard that are intended for lessons and how to interpret the Standards for 
Mathematical Practice and determine how and when students use these Standards.  
The research might point out weaknesses in the wording of the Standards and the 
descriptions in the Common Core Standards as well as K-8 Publishers’ Criteria. The 
numbers of the Standard for Mathematical Practice are listed on the student page, but the 
wording of the whole Standard might need to be included in order to encourage students 
to connect the Standard to what they need to apply in their solution processes. 
Furthermore, research on the Content Standards would allow for a greater 
understanding of how to connect the mathematics between lessons to show the 
cohesiveness of the mathematics learning in the grades. It would allow the publishing 
companies and the Common Core Standards to review the study and, if possible, make 
necessary changes. It would help school districts, schools, and educators see how the 





A study on the lack of teacher support in the usage of Standards for Mathematical 
Practice and word problem Content Standards would help the application of the 
Standards for Mathematical Practice and the Contents Standards. Presently, the 
publishers did not outline what to look for in students’ work to know how students 
implement the Standards for Mathematical Practice when solving word problems. The 
publishers did not flesh out the mathematical concepts in the word problem Content 
Standards to help teachers in their teaching of word problems in the lessons. A study that 
focuses on teacher directions might outline necessary changes. 
In future editions of the textbooks, research on the individual principles of focus, 
coherence, and rigor might allow for a closer look on how these principles are applied in 
the lessons rather than looking at how publishers intended these principles to be applied. 
It would allow for an analysis of the application of focus in individual lessons. Coherence 
might profit from a closer look at the vertical progression of the concepts and how rigor’s 
procedural knowledge of fluency and skill and conceptual understanding have been 
applied in lessons. The implementation of these three principles will profit students’ 
learning of mathematics. 
A comparison of the three published textbook series showed that a broad 
generalization cannot be made in our area of interest. Although the three publishers 
advertise how they implemented the Common Core Standards, they do not convey this 
fact. In general, the publishers are similar across the board. 
In the study, the Teachers’ Edition was used for the research because of the 
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Common Core Content Standards 
 
Kindergarten 
K.OA Operations and Algebraic Thinking 
Understand addition as putting together and adding to, and understand subtraction as 
taking apart and taking from. 
K.OA.2 Solve addition and subtraction word problems, add and subtract within 10, e.g., b y 




1.OA Operations and Algebraic Thinking 
Represent and solve problems involving addition and subtraction. 
1.OA.1 Use addition and subtraction within 20 to solve word problems involving situations of 
adding to, taking from, putting together, taking apart, and comparing, with unknowns in all 
positions, e.g., by using objects, drawing, and equations with a symbol for the unknown 
number to represent the problem. 
 
1.OA 2 Solve word problems that call for addition of three whole numbers whose sum is less 
than 20, e.g. by using objects, drawings, and equations with a symbol for the unknown number 




2.OA Operations and Algebraic Thinking 
Represent and solve problems involving addition and subtraction. 
2.OA.1 Use addition and subtraction within 100 to solve one- and two-step word problems 
involving situations of adding to taking from, putting together, taking apart, and comparing 
with unknowns in all positions, e.g., by using drawings and equations with a symbol for the 
unknown number to represent the problem.  
 
2.MDMeasurement and Data 
Relate addition and subtraction to length. 
2.MD.5 Use addition and subtraction within 100 to solve word problems involving lengths that 
are given in the same units, e.g., by using drawings (such as drawings of rulers) and equations 
with a symbol for the unknown number to represent the problem. 
 
2.MD Measurement and Data 
Work with time and money. 
2.MO.8 Solve word problems involving dollar bills, quarters, dimes, nickels, and pennies, 
using $ and ¢ symbols appropriately. Example: If you have 2 dimes and 3 pennies, how many 








3.OA Operations and Algebraic Thinking 
Represent and solve problems involving multiplication and division. 
3.OA.3 Use multiplication and division within 100 to solve word problems in situations 
involving equal groups, arrays, and measurement quantities, e.g., using drawings and equations 
with a symbol for the unknown number to represent the problem. 
 
3.OA Operations and Algebraic Thinking 
Solve problems involving the four operations, and identify and explain patterns in 
arithmetic. 
3.OA.8 Solve two-step word problems using the four operations. Represent these problems 
using equations with a letter standing for the unknown quantity. Assess the reasonableness of 
answers using mental computation and estimation strategies including rounding. 
 
3.MD Measurement and Data 
Solve problems involving measurement and estimation of intervals of time, liquid 
volumes, and masses of objects. 
3.MD.1 Tell and write time to the nearest minute and measure time intervals in minutes. Solve 
word problems involving addition and subtraction of time intervals in minutes, e.g., by 
representing the problem on a number line diagram.  
 
3.MD.2 Measure and estimate liquid volumes and masses of objects using standard units of 
grams (g), kilograms (kg), and liters (l).  Add, subtract, multiply, or divide to solve one-step 
word problems involving masses or volumes that are given in the same units.  
 
3.MD Measurement and Data 
Geometric measurement: understand concepts of area and relate area to multiplication 
and to addition. 
3.MD.7b Multiply side lengths to find area of rectangles with whole-number side lengths in the 
context of solving real world and mathematical problems, and represent whole-number 
products as a rectangular areas in mathematical reasoning. 
 
3.MD.7d Recognize area as additive. Find areas of rectilinear figures by decomposing them 
into non-overlapping rectangles and adding the areas of the non-overlapping parts, applying 
this technique to solve real world problems. 
 
3.MD Measurement and Data 
 
Geometric Measurement: recognize perimeter as an attribute of plane figures and 
distinguish between linear and area measures. 
 
3.MD.8 Solve real world and mathematical problems involving perimeters of polygons, 
including finding the perimeter given the side lengths, finding an unknown side length, and 
exhibiting rectangles with the same perimeter and different areas or with the same areas and 
different perimeters. 
 
Source material:  












K.OA Operations and Algebraic Thinking 
K.OA.2. Solve addition and subtraction word problems, and add and subtract within 
10, e.g., by using objects or drawings to represent the problem. 
 
After the teacher reads the word problems, students are not told what to do, but they 
can use, for example, objects to represent the problems. In the directions, the students 
are told to draw their solutions on the student page or write an equation. Partial 
solutions or equation cannot be given on the student pages. For example,  _ + _ = _ or 




1.OA Operations and Algebraic Thinking 
1.OA.1 Use addition and subtraction within 20 to solve word problems involving 
situations of adding to, taking from, putting together, taking apart, and comparing, 
with unknowns in all positions, e.g., by using objects, drawings, and equations with a 
symbol for the unknown number to represent the problem. 
 
Teacher or students read the word problems. Students are not told how to represent the 
problems. The directions to the problem include: to solve the problems on their own 
or in groups. Students can use concrete materials to represent the problems. They 
should show their solutions to the problems by using drawings and equations. 
Students are told to represent unknowns with symbols. 
Partial solutions or equations cannot be given on the student page, for example: ___ + 
___ = ___  or any part thereof.  
 
1.OA 2 Solve problems that call for addition of three whole numbers whose sum is 
less than 20, e.g. by using objects, drawings, and equations with a symbol for the 
unknown number to represent the problem.  
 
Teacher or students read the word problems. Students are not told how to represent the 
problems. They solve the problems on their own or in groups. Directions include: 
Students can use concrete materials to represent the problems. They should show their 
solutions to the problems by using drawings and equations. Students are told to 
represent unknowns with symbols. The partial solutions or equations cannot be 
partially given to the students. For example: ___ + ___  + ___= ___ cannot be 








2.OA Operations and Algebraic Thinking 
2.OA.1 Use addition and subtraction within 100 to solve one- and two-step word 
problems involving situations of adding to, taking from, putting together, taking apart, 
and comparing with unknowns in all positions, e.g., by using drawings and equations 
with a symbol for the unknown number to represent the problem. 
 
Addition and subtraction problems are present in the lessons. Subtraction problems in 
the lessons should include comparisons as well as regular subtraction problems. In the 
directions included to the teacher, students are made aware that they are to show the 
processes they go through when solving the problems. The directions in the manuals 
do not include step-by-step directions to the students on how to solve the problems. 
Students solve the problems on their own or in groups. Further directions included 
are: Students can use concrete materials. They write the equations. They are told to 
use symbols for unknowns. Partial solutions or equation cannot be given on student 
pages, for example __ + __ = __ or any part thereof. 
 
2.MD Measurement and Data 
2.MD.5 Use addition and subtraction within 100 to solve word problems involving 
lengths that are given in the same units, e.g., by using drawings (such as drawings of 
rulers) and equations with a symbol for the unknown number to represent the 
problem. 
 
The word problems and the illustrations encourage addition and subtraction. Students 
are not told how to solve the problems. Measuring units such as snap cubes, unit 
cubes, or similar units are made available to the students. The problems can also stress 
the use of rulers. Students determine what to measure and what measuring units to use 
to solve the problems. Students determine when or where they need to use symbols for 
the unknowns in order to solve the problems. Students draw rulers or the number of 
cubes when measuring the pictures in the student book. They use equations to show 
their solutions. 
 
2.MD Measurement and Data 
Work with time and money. 
2.MO.8 Solve word problems involving dollar bills, quarters, dimes, nickels, and 
pennies, using $ and ¢ symbols appropriately.  
 
The directions include: students label the amounts with which they are dealing, use 
addition or subtraction to solve problems, and write equations, (e.g., they are to use 
the $-signs and the ¢-signs and the appropriate placement of each). Students show 








3.OA Operations and Algebraic Thinking 
3.OA.3 Use multiplication and division within 100 to solve word problems in 
situations involving equal groups, arrays, and measurement quantities, e.g., using 
drawings and equations with a symbol for the unknown number to represent the 
problem. 
 
In the directions, students are told to use different methods to solve multiplication and 
division problems. Students show their work using drawings (for example: arrays or 
equal groups) and equations. Arrays, equal groups, or number lines are not printed on 
the student page. Directions tell students to use symbols for unknowns. Partial 
solutions or equation cannot be given on student pages, for example,  __ x __ = __ or 
any part thereof. 
 
3.OA Operations and Algebraic Thinking 
3.OA.8 Solve two-step word problems using the four operations. Represent these 
problems using equations with a letter standing for the unknown quantity. Assess the 
reasonableness of answers using mental computation and estimation strategies 
including rounding. 
 
Students read the problems. Students are told to show the processes of their work 
using equations. The directions to the teachers are for students to share their work 
with groups of students or the class and to tell why their solutions makes sense. The 
directions also include what to look for when students share their solutions. (For 
example, did they use mental computation, estimation, or rounding?) Partial solutions 
or equation cannot be given on student pages, for example __ + __ = __ or any part 
thereof. 
 
3.MD Measurement and Data 
3.MD.1 Tell and write time to the nearest minute and measure time intervals in 
minutes. Solve word problems involving addition and subtraction of time intervals in 
minutes, e.g. by representing the problem on a number line diagram.  
 
Students read the problems. The directions include for students to decide how to draw 
the number line diagram and to show how they use the diagram. Students write 
addition and subtraction equations when solving problems. They are told to show/tell 
about their work including how they used the number line diagram.  
 
3.MD.2 Measure and estimate liquid volumes and masses of objects using standard 
units of grams (g), kilograms (kg), and liters (l). Add, subtract, multiply, or divide to 
solve one-step word problems involving masses or volumes that are given in the same 
units.  
 
On the student page, students are shown pictures of objects portraying volumes or 





pictures include measuring cups, the liquid contents are clearly labeled. Students read 
the problems and show their solution processes using drawings and equations. 




3.MD Measurement and Data 
Geometric measurement: understand concepts of area and relate area to 
multiplication and to addition. 
3.MD.7b Multiply side lengths to find area of rectangles with whole-number side 
lengths in the context of solving real world and mathematical problems, and represent 
whole-number products as a rectangular areas in mathematical reasoning. 
 
Students are given labeled representations of areas of real world situations, for 
example of classrooms, playgrounds, schoolyards, etc. Students are given word 
problems, which refer to the representations, and they are asked to find the areas of 
the examples using multiplication. Students are given the directions to show their 
work and to tell how they arrived at the solutions. 
 
3.MD.7d Recognize area as additive. Find areas of rectilinear figures by 
decomposing them into non-overlapping rectangles and adding the areas of the non-
overlapping parts, applying this technique to solve real world problems. 
 
On the student pages, students are given representations of rectilinear figures that 
correspond to whole number measurements. Students are given real-world word 
problems such as backyards, L-shaped rooms, etc. Students use unit cubes to find the 
areas of the figures. They are directed to show how they decomposed the areas into 
two or more rectangles/squares. Teachers are given examples of questions to ask 
students to lead them to decompose the figures and to use addition to find the areas. 
 
3.MD Measurement and Data 
3.MD.8 Solve real world and mathematical problems involving perimeters of 
polygons, including finding the perimeter given the side lengths, finding an unknown 
side length, and exhibiting rectangles with the same perimeter and different areas or 
with the same areas and different perimeters. 
 
Students are given real-world word problems that will lead them to find the perimeter 
of polygons, for example, walking around the block, the length of the fence 
surrounding the playground, etc. The students can be given pictures of polygons, 
which are labeled with the length of the sides. They can be given word problems 
involving rectangles where the perimeter and one side are given. The students find the 
unknown side length. Students are given word problems of rectangles of certain areas 
and perimeters. They are asked to draw rectangles with the same perimeter and 









Evaluation Criteria for Standards for Mathematical Practices 
 
 
1. Make sense of problems and persevere in solving them. Mathematically proficient 
students start by explaining to themselves the meaning of a problem and looking for 
entry points to its solution. They make conjectures about the form and meaning of the 
solution and plan a solution pathway. Younger students might rely on using concrete 
objects or pictures to help conceptualize and solve a problem. They understand the 
approaches of others to solving complex problems and identify correspondences 
between different approaches. 
 
2. Reason abstractly and quantitatively. Students make sense of quantities and their 
relationships in problem situations. Quantitative reasoning entails habits of creating a 
coherent representation of the problem at hand; considering the units involved; 
attending to the meaning of quantities, not just how to compute them; and knowing 
and flexibly using different properties of operations and objects. Students 
contextualize and de-contextualize problems 
 
3. Construct viable arguments and critique the reasoning of others. Use stated 
assumptions, definitions, and previously established results in constructing 
arguments. Elementary students can construct arguments using concrete referents 
such as objects, drawings, diagrams, and actions. Such arguments can make sense and 
be correct, even though they are not generalized or made formal until later grades. 
Students at all grades can listen or read the arguments of others, decide whether they 
make sense, and ask useful questions to clarify or improve the arguments. 
 
4. Model with mathematics. In early grades, this might be as simple as writing an 
addition equation to describe the situation. Students routinely interpret their 
mathematical results in the context of the situation and reflect on whether the results 
make sense, possibly improving the model if it has not served its purpose. Students 
show different ways to make a sum, for example, 3 + 4 = 7, 2 + 5 = 7, 1 + 6 = 7. 
Students use concrete materials, number lines, or tables to interpret problems. 
 
5. Use appropriate tools strategically. Students consider the available tools when 
solving a mathematical problem. The tools might include pencil and paper, concrete 
models, a ruler, a protractor, a calculator. Proficient students are sufficiently familiar 
with tools appropriate for their grade to make sound decisions about when each of 
these tools might be helpful, recognizing both the insight to be gained and their 
limitations. 
 
6. Attend to precision. Students try to communicate precisely to others. They try to use 
clear definitions in discussion with others and in their own reasoning. They state the 





appropriately. They are careful about specifying units of measure. They calculate 
accurately and efficiently for the problem context. In elementary grades students give 
carefully formulated explanations to each other. 
 
7. Look for and make use of structure. Young students might notice that three and 
seven more is the same as seven and three more, or they may sort a collection of 
shapes according to how many sides the shapes have. Later students will see 7 x 8 
equals the well remembered 7 x 5 + 7 x 3. They consider place value and 
decomposition in solving problems. Students use properties of operations when 
solving problems. 
 
8. Look for and express regularity in repeated reasoning. Students notice if 
calculations are repeated, and look both for general methods and for shortcuts.  They 
employ addition and multiplication tables whenever possible. They consider 
properties of operations to achieve desired solutions. Furthermore, they apply the 
relationship between addition/subtraction and multiplication/division when solving 
problems. They utilize their understanding of the place value system to solve 
problems. As they work to solve problems, students maintain oversight of the 
process, while attending to the details. They continually evaluate the reasonableness 
of their intermediate results.  
 








Evaluation Criteria for Focus, Coherence, and Rigor  
 
Focus: Focus requires that the content in each grade is narrowed so that students more 
deeply investigate the concepts in the Standards. The Standards outline how arithmetic 
and measurement is the most important concepts in early grades. Concepts of arithmetic, 
the skills and procedures of computation, and the application of the concepts of 
arithmetic to solve problems must be present as the Standards are implemented. 
Connections in a grade level are used to improve focus of concepts in the early grades. It 
is also important for focus to adhere closely to the Common Core Standards’ outline of 
arithmetic to be covered in each grade. Students need to understand the mathematics 
covered. A rich classroom environment where reasoning and sense making prevails helps 
students grow in their understanding of the mathematics being covered. 
 
Coherence: Coherence is about mathematics making sense. Students gain results with a 
small number of concepts such as the four operations and place value of whole numbers. 
The Common Core Standards show the knowledge students are to build over the grades. 
The most important connections are vertical where students build knowledge of 
mathematics over the grades as well as within a grade. The skills students need to 
develop are of mathematical procedures and concepts that link to the four operations. The 
vertical and grade level connections students make help them make connections from one 
grade to another. Without adhering closely to the Standards, students cannot make the 
intended connections. It is also important that the Standards are not approached one at a 
time. Students’ prior knowledge should be considered but should not impede grade level 
coverage. 
 
Rigor: In arithmetical topics, teachers need to attend to the three aspects of rigor: 
conceptual understanding, procedural skill and fluency, and application. “The word 
‘understand’ in the Standards is used to set explicit expectations for conceptual 
understanding. The word ‘fluently’ in the Standards is to set explicit expectations for 
fluency. “Real world problems” is used to set expectations for applications and 
modeling” (K-8 Publishers’ Criteria, 2012). When applying rigor in the procedures and 
concepts, there needs to be a focus on the Common Core Standards. The curriculum 




Common Core State Standards for Mathematics 








Tables on Labeled and Unlabeled Word Problems With  























































































K 1-1 0 0 0 
  1-2 0 0 0 
  1-3 0 0 0 
  1-4 0 0 0 
  1-5 0 0 0 
  1-6 0 0 0 
  1-7 0 0 0 
  1-8 0 0 0 
  1-9 0 0 0 
  1-10 0 0 0 
  1-11 0 0 0 
  1-12 0 0 0 
  1-13 0 0 0 
  1-14 0 0 0 
  1-15 0 0 0 
  1-16 0 0 0 
  1-17 0 0 0 
  1-18 0 0 0 
  2-1 1 1 0 
  2-2 0 0 0 
  2-3 13 8 5 
  2-4 0 0 0 
  2-5 0 0 0 
  2-6 2 2 0 
  2-7 0 0 0 
  2-8 0 0 0 
  2-9 0 0 0 
  2-10 3 0 0 





  2-12 0 0 0 
  2-13 0 0 0 
  2-14 0 0 0 
  2-15 3 3 0 
  2-16 0 0 0 
  2-17 0 0 0 
  2-18 0 0 0 
  2-19 0 0 0 
  2-20 0 0 0 
  3-1 3 1 2 
  3-2 0 0 0 
  3-3 3 3 0 
  3-4 7 7 0 
  3-5 0 0 0 
  3-6 0 0 0 
  3-7 0 0 0 
  3-8 0 0 0 
  3-9 0 0 0 
  3-10 0 0 0 
  3-11 0 0 0 
  3-12 3 0 3 
  3-13 0 0 0 
  3-14 0 0 0 
  3-15 0 0 0 
  3-16 0 0 0 
  3-17 0 0 0 
  3-18 0 0 0 
  3-29 0 0 0 
  3-20 0 0 0 
  3-21 0 0 0 
  4-1 4 0 4 
  4-2 2 1 0 
  4-3 0 0 0 
  4-4 2 0 0 
  4-5 0 0 0 
  4-6 0 0 0 
  4-7 0 0 0 
  4-8 0 0 0 
  4-9 0 0 0 
  4-10 0 0 0 
  4-11 1 0 0 
  4-12 0 0 0 
  4-13 1 1 0 





  4-15 0 0 0 
  4-16 0 0 0 
  4-17 0 0 0 
  4-18 0 0 0 
  4-19 0 0 0 
  4-20 0 0 0 
  4-21 0 0 0 
  4-22 0 0 0 
  5-1 6 6 0 
  5-2 0 0 0 
  5-3 0 0 0 
  5-4 0 0 0 
  5-5 0 0 0 
  5-6 7 7 0 
  5-7 0 0 0 
  5-8 0 0 0 
  5-9 0 0 0 
  5-10 0 0 0 
  5-11 0 0 0 
  5-12 0 0 0 
  5-13 0 0 0 
  5-14 0 0 0 
  5-15 0 0 0 
  5-16 0 0 0 
  5-17 0 0 0 
  5-18 0 0 0 
  5-19 0 0 0 
  5-20 0 0 0 
  5-21 0 0 0 
  5-22 0 0 0 
  5-23 0 0 0 
 1 1-1 0 0 0 
  1-2 0 0 0 
  1-3 0 0 0 
  1-4 0 0 0 
  1-5 0 0 0 
  1-6 0 0 0 
  1-7 0 0 0 
  1-8 0 0 0 
  1-9 0 0 0 
  2-1 1 0 1 
  2-2 1 0 0 
  2-3 0 0 0 





  2-5 0 0 0 
  2-6 0 0 0 
  2-7 0 0 0 
  2-8 0 0 0 
  2-9 0 0 0 
  2-10 4 4 0 
  2-11 5 1 0 
  2-12 7 7 0 
  2-13 4 2 0 
  2-14 1 0 0 
  2-15 6 5 0 
  2-16 6 3 1 
  3-1 0 0 0 
  3-2 6 3 3 
  3-3 3 2 0 
  3-4 6 6 0 
  3-5 3 0 0 
  3-6 5 3 2 
  3-7 6 3 3 
  3-8 8 5 2 
  3-9 14 8 6 
  3-10 7 6 1 
  3-11 8 8 0 
  3-12 3 2 1 
  4-1 0 0 0 
  4-2 0 0 0 
  4-3 4 4 0 
  4-4 0 0 0 
  4-5 3 3 0 
  4-6 0 0 0 
  4-7 0 0 0 
  4-8 0 0 0 
  4-9 0 0 0 
  4-10 1 1 0 
  4-11 1 1 0 
  4-12 0 0 0 
  4-13 0 0 0 
  4-14 0 0 0 
  4-15 0 0 0 
  4-16 0 0 0 
  4-17 0 0 0 
  4-18 6 6 0 
  5-1 6 5 1 





  5-3 12 12 0 
  5-4 0 0 0 
  5-5 12 9 3 
  5-6 12 4 8 
  5-7 0 0 0 
  5-8 3 0 0 
  5-9 0 0 0 
  5-10 0 0 0 
  5-11 5 0 0 
  6-1 5 0 0 
  6-2 8 7 0 
  6-3 3 0 3 
  6-4 16 2 9 
  6-5 0 0 0 
  6-6 12 4 4 
  6-7 8 4 0 
  6-8 10 5 0 
  6-9 7 6 0 
  7-1 0 0 0 
  7-2 0 0 0 
  7-3 0 0 0 
  7-4 0 0 0 
  7-5 0 0 0 
  7-6 0 0 0 
  7-7 0 0 0 
  7-8 3 0 0 
  7-9 0 0 0 
  7-10 0 0 0 
  7-11 0 0 0 
  7-12 0 0 0 
  7-13 0 0 0 
  7-14 3 3 0 
  8-1 3 3 0 
  8-2 2 0 2 
  8-3  0 0 
  8-4 0 0 0 
  8-5 0 0 0 
  8-6 6 6 0 
 2 1-1 4 0 0 
  1-2 0 0 0 
  1-3 0 0 0 
  1-4 2 0 0 
  1-5 0 0 0 





  1-7 0 0 0 
  1-8 0 0 0 
  1-9 0 0 0 
  1-10 6 6 0 
  1-11 6 0 3 
  1-12 11 2 0 
  1-13 5 4 1 
  1-14 8 0 7 
  1-15 7 0 0 
  1-16 7 7 0 
  1-17 16 4 3 
  1-18 10 8 0 
  1-19 7 7 0 
  1-20 7 7 0 
  1-21 5 0 5 
  2-1 4 0 4 
  2-2 4 0 4 
  2-3 0 0 0 
  2-4 4 0 4 
  2-5 0 0 0 
  2-6 6 6 0 
  2-7 8 4 0 
  2-8 0 0 0 
  2-9 0 0 0 
  2-10 0 0 0 
  2-11 5 1 4 
  2-12 2 0 0 
  2-13 0 0 0 
  2-14 0 0 0 
  2-15 7 6 0 
  3-1 0 0 0 
  3-2 0 0 0 
  3-3 0 0 0 
  3-4 0 0 0 
  3-5 0 0 0 
  3-6 0 0 0 
  3-7 0 0 0 
  3-8 3 0 3 
  3-9 0 0 0 
  4-1 0 0 0 
  4-2 1 0 0 
  4-3 4 0 1 
  4-4 2 0 1 





  4-6 0 0 0 
  4-7 2 0 0 
  4-8 0 0 0 
  4-9 2 2 0 
  4-10 4 4 0 
  4-11 0 0 0 
  4-12 8 8 0 
  4-13 4 4 0 
  4-14 4 4 0 
  4-15 0 0 0 
  4-16 9 0 9 
  4-17 7 3 4 
  4-18 11 1 1 
  4-19 10 8 1 
  4-20 12 12 0 
  4-21 7 6 0 
  4-22 6 6 0 
  4-23 6 3 3 
  5-1 0 0 0 
  5-2 0 0 0 
  5-3 0 0 0 
  5-4 8 8 0 
  5-5 0 0 0 
  5-6 0 0 0 
  5-7 6 3 3 
  5-8 3 0 3 
  5-9 9 9 0 
  5-10 2 1 0 
  6-1 0 0 0 
  6-2 0 0 0 
  6-3 0 0 0 
  6-4 0 0 0 
  6-5 4 4 0 
  6-6 3 0 3 
  6-7 0 0 0 
  6-8 6 2 4 
  6-9 8 4 4 
  6-10 0 0 0 
  6-11 0 0 0 
  6-12 0 0 0 
  6-13 0 0 0 
  6-14 16 16 0 
  6-15 7 7 0 





  7-2 0 0 0 
  7-3 12 8 4 
  7-4 14 8 6 
  7-5 12 8 4 
  7-6 4 3 1 
 3 1-1 0 0 0 
  1-2 6 6 0 
  1-3 8 4 4 
  1-4 10 0 10 
  1-5 5 0 5 
  1-6 6 0 6 
  1-7 12 4 6 
  1-8 0 0 0 
  1-9 8 2 6 
  1-10 6 0 6 
  1-11 0 0 0 
  1-12 2 0 0 
  1-13 12 12 0 
  1-14 12 6 6 
  1-15 3 3 0 
  1-16 12 0 12 
  1-17 0 0 0 
  1-18 12 0 12 
  1-19 5 2 3 
  2-1 0 0 0 
  2-2 11 0 5 
  2-3 0 0 0 
  2-4 20 14 6 
  2-5 0 0 0 
  2-6 0 0 0 
  2-7 12 12 0 
  2-8 0 0 0 
  2-9 22 19 0 
  2-10 10 5 5 
  2-11 12 0 6 
  2-12 0 0 0 
  2-13 5 0 5 
  2-14 0 0 0 
  2-15 4 0 4 
  3-1 1 0 0 
  3-2 10 10 0 
  3-3 8 3 0 
  3-4 21 8 8 





  3-6 0 0 0 
  3-7 0 0 0 
  3-8 6 0 6 
  3-9 7 4 3 
  3-10 7 0 2 
  3-11 28 10 18 
  3-12 17 5 12 
  3-13 8 4 4 
  3-14 12 6 6 
  3-15 4 4 0 
  4-1 0 0 0 
  4-2 0 0 0 
  4-3 6 6 0 
  4-4 7 0 7 
  4-5 3 3 0 
  4-6 6 0 6 
  4-7 7 7 0 
  4-8 4 4 0 
  4-9 1 1 0 
  4-10 10 0 10 
  4-11 0 0 0 
  4-12 7 3 4 
  4-13 2 0 2 
  4-14 6 2 4 
  4-15 4 0 4 
  4-16 7 0 7 
  4-17 11 0 11 
  4-18 6 6 0 
  5-1 4 0 0 
  5-2 12 12 0 
  5-3 12 4 4 
  5-4 8 0 4 
  5-5 9 5 4 
  5-6 18 13 5 
  5-7 10 10 0 
  5-8 16 6 10 
  5-9 10 0 10 
  5-10 10 5 5 
  5-11 6 6 0 
  6-1 0 0 0 
  6-2 0 0 0 
  6-3 0 0 0 
  6-4 0 0 0 





  6-6 5 0 5 
  6-7 0 0 0 
  6-8 0 0 0 
  6-9 16 0 4 
  6-10 0 0 0 
  6-11 0 0 0 
  7-1 0 0 0 
  7-2 0 0 0 
  7-3 0 0 0 
  7-4 0 0 0 
  7-5 0 0 0 
  7-6 0 0 0 
  7-7 3 0 3 
  7-8 10 6 0 












































































K 1-1 0 0 0 
  1-2 0 0 0 
  1-3 0 0 0 
  1-4 0 0 0 
  1-5 1 1 0 
  1-6 0 0 0 
  1-7 0 0 0 
  1-8 0 0 0 
  1-9 0 0 0 
  1-10 0 0 0 
  1-11 1 0 1 
  2-1 0 0 0 
  2-2 0 0 0 
  2-3 0 0 0 
  2-4 0 0 0 
  2-5 0 0 0 
  2-6 0 0 0 
  2-7 0 0 0 
  2-8 0 0 0 
  2-9 1 1 0 
  2-10 1 1 0 
  2-11 0 0 0 
  3-1 0 0 0 
  3-2 0 0 0 
  3-3 0 0 0 
  3-4 0 0 0 
  3-5 0 0 0 
  3-6 0 0 0 
  3-7 0 0 0 
  3-8 0 0 0 
  3-9 0 0 0 
  3-10 0 0 0 





  4-2 0 0 0 
  4-3 0 0 0 
  4-4 0 0 0 
  4-5 0 0 0 
  4-6 0 0 0 
  4-7 0 0 0 
  4-8 0 0 0 
  4-9 0 0 0 
  5-1 8 5 0 
  5-2 2 0 2 
  5-3 0 0 0 
  5-4 0 0 0 
  5-5 1 0 1 
  5-6 5 1 1 
  5-7 0 0 0 
  6-1 11 2 3 
  6-2 12 5 0 
  6-3 1 1 0 
  6-4 1 1 0 
  6-5 2 0 0 
  6-6 6 3 0 
  6-7 2 2 0 
  7-1 0 0 0 
  7-2 0 0 0 
  7-3 0 0 0 
  7-4 0 0 0 
  7-5 0 0 0 
  8-1 0 0 0 
  8-2 0 0 0 
  8-3 0 0 0 
  8-4 0 0 0 
  8-5 0 0 0 
  8-6 0 0 0 
  9-1 0 0 0 
  9-2 0 0 0 
  9-3 0 0 0 
  9-4 0 0 0 
  9-5 0 0 0 
  10-1 0 0 0 
  10-2 0 0 0 
  10-3 0 0 0 
  10-4 0 0 0 
  11-1 0 0 0 





  11-3 0 0 0 
  11-4 0 0 0 
  11-5 0 0 0 
  11-6 0 0 0 
  11-7 0 0 0 
  11-8 0 0 0 
  11-9 0 0 0 
  12-1 0 0 0 
  12-2 0 0 0 
  12-3 0 0 0 
  12-4 0 0 0 
  12-5 0 0 0 
 1 1-1 10 8 2 
  1-2 4 3 0 
  1-3 5 1 0 
  1-4 5 2 0 
  1-5 4 0 2 
  1-6 12 4 3 
  1-7 4 1 0 
  1-8 4 0 0 
  1-9 5 1 0 
  1-10 3 0 1 
  1-11 4 1 1 
  1-12 6 1 2 
  1-13 4 2 0 
  2-1 11 5 1 
  2-2 5 0 4 
  2-3 4 0 2 
  2-4 6 1 1 
  2-5 4 0 0 
  2-6 12 3 2 
  2-7 10 0 1 
  2-8 5 1 0 
  2-9 5 0 2 
  2-10 6 1 0 
  2-11 4 1 1 
  2-12 5 1 1 
  2-13 4 0 0 
  2-14 5 2 2 
  3-1 3 0 1 
  3-2 4 2 1 
  3-3 5 1 1 
  3-4 4 0 2 





  3-6 11 6 0 
  3-7 3 0 0 
  3-8 4 0 0 
  3-9 7 0 0 
  4-1 4 2 0 
  4-2 3 1 1 
  4-3 4 1 2 
  4-4 11 5 1 
  4-5 5 2 0 
  4-6 4 0 0 
  4-7 5 1 0 
  4-8 3 1 1 
  5-1 3 0 0 
  5-2 6 1 2 
  5-3 5 1 2 
  5-4 4 3 1 
  5-5 3 1 1 
  5-6 12 4 3 
  5-7 3 1 1 
  5-8 4 1 2 
  5-9 4 1 2 
  5-10 4 2 1 
  5-11 4 2 2 
  5-12 3 1 1 
  5-13 3 0 2 
  5-14 3 1 2 
  6-1 4 0 2 
  6-2 4 2 0 
  6-3 3 2 1 
  6-4 12 4 2 
  6-5 4 1 1 
  6-6 6 4 0 
  6-7 4 1 0 
  6-8 5 0 0 
  7-1 14 2 1 
  7-2 11 6 0 
  7-3 6 3 1 
  7-4 18 7 0 
  7-5 7 6 0 
  7-6 21 2 6 
  8-1 5 3 0 
  8-2 4 3 0 
  8-3 1 0 1 





  8-5 5 1 2 
  8-6 4 0 2 
  8-7 4 2 2 
  8-8 5 1 1 
  8-9 3 0 2 
  9-1 3 2 1 
  9-2 4 2 1 
  9-3 3 0 2 
  9-4 1 0 1 
  9-5 0 0 0 
  9-6 4 2 1 
  9-7 10 1 3 
  9-8 4 2 1 
  9-9 4 1 2 
  9-10 3 0 2 
  10-1 1 1 0 
  10-2 1 0 0 
  10-3 12 5 1 
  10-4 2 1 0 
 2 1-1 0 0 0 
  1-2 6 2 4 
  1-3 4 0 1 
  1-4 4 2 0 
  1-5 5 2 1 
  1-6 12 3 2 
  1-7 6 1 1 
  1-8 7 2 1 
  1-9 5 1 1 
  1-10 4 0 2 
  1-11 7 1 2 
  1-12 5 1 1 
  1-13 11 2 1 
  2-1 4 1 2 
  2-2 7 1 2 
  2-3 12 2 3 
  2-4 6 3 0 
  2-5 4 2 0 
  2-6 4 2 0 
  2-7 7 3 0 
  3-1 3 2 0 
  3-2 4 2 0 
  3-3 6 4 0 
  3-4 6 2 0 





  3-6 7 2 2 
  3-7 12 4 2 
  4-1 5 2 1 
  4-2 7 3 0 
  4-3 6 3 3 
  4-4 7 3 1 
  4-5 6 4 0 
  4-6 6 1 2 
  4-7 7 1 1 
  4-8 14 6 1 
  4-9 12 3 0 
  5-1 5 2 0 
  5-2 6 2 1 
  5-3 5 1 1 
  5-4 13 4 1 
  5-5 6 1 1 
  5-6 3 1 2 
  5-7 6 1 1 
  6-1 5 0 2 
  6-2 6 2 1 
  6-3 6 3 0 
  6-4 6 2 0 
  6-5 6 1 1 
  6-6 6 1 1 
  6-7 5 1 1 
  6-8 12 4 1 
  7-1 5 3 0 
  7-2 7 1 2 
  7-3 6 1 2 
  7-4 5 1 4 
  7-5 5 2 1 
  7-6 6 4 0 
  7-7 5 4 0 
  7-8 13 4 1 
  7-9 5 2 1 
  8-1 5 1 2 
  8-2 6 0 2 
  8-3 5 0 2 
  8-4 13 2 2 
  8-5 4 2 0 
  9-1 15 2 2 
  9-2 5 5 0 
  9-3 16 5 0 





  9-5 22 9 0 
  9-6 14 3 2 
  9-7 3 0 0 
  9-8 22 0 13 
  10-1 4 0 3 
  10-2 4 1 3 
  10-3 13 3 2 
  10-4 4 1 1 
  10-5 4 1 1 
  10-6 5 1 2 
  11-1 4 3 0 
  11-2 5 2 1 
  11-3 5 2 1 
  11-4 5 3 0 
  11-5 5 0 2 
  11-6 12 4 1 
  11-7 5 1 2 
  11-8 4 2 0 
  11-9 4 1 1 
  11-10 5 2 1 
  11-11 4 2 0 
  11-12 6 1 1 
  12-1 1 1 0 
  12-2 5 2 0 
  12-3 12 3 2 
  12-4 3 2 0 
  12-5 3 2 1 
  12-6 3 1 2 
  12-7 4 1 1 
  12-8 3 2 1 
 3 1-1 5 1 3 
  1-2 3 1 1 
  1-3 5 2 1 
  1-4 7 2 0 
  1-5 7 2 1 
  1-6 12 7 0 
  2-1 5 2 0 
  2-2 6 3 0 
  2-3 4 3 0 
  2-4 7 2 1 
  2-5 5 2 1 
  2-6 5 1 0 
  2-7 5 2 1 





  2-9 13 4 0 
  3-1 5 2 1 
  3-2 4 3 0 
  3-3 12 4 2 
  3-4 5 2 2 
  3-5 6 2 0 
  3-6 6 2 1 
  3-7 5 4 0 
  4-1 5 0 0 
  4-2 4 0 1 
  4-3 4 1 0 
  4-4 5 3 0 
  4-5 11 5 1 
  4-6 6 1 0 
  5-1 6 3 0 
  5-2 8 3 0 
  5-3 10 1 3 
  5-4 8 2 0 
  5-5 4 2 0 
  5-6 16 5 0 
  6-1 3 0 2 
  6-2 6 1 2 
  6-3 6 3 0 
  6-4 7 1 1 
  6-5 6 4 0 
  6-6 13 2 6 
  6-7 5 1 2 
  6-8 6 3 1 
  6-9 7 3 0 
  7-1 8 2 1 
  7-2 7 4 0 
  7-3 5 3 0 
  7-4 4 2 1 
  7-5 7 2 0 
  7-6 12 2 3 
  7-7 6 1 2 
  7-8 8 2 1 
  8-1 6 3 3 
  8-2 5 2 0 
  8-3 6 4 0 
  8-4 6 5 0 
  8-5 6 3 1 
  8-6 7 3 0 





  8-8 8 1 2 
  8-9 6 2 1 
  9-1 6 5 0 
  9-2 6 2 1 
  9-3 8 2 1 
  9-4 6 2 0 
  9-5 7 0 4 
  9-6 7 3 0 
  9-7 7 5 0 
  9-8 13 7 0 
  9-9 14 8 1 
  10-1 4 2 0 
  10-2 6 0 0 
  10-3 5 0 1 
  10-4 15 2 3 
  10-5 8 1 0 
  10-6 5 1 0 
  10-7 5 2 0 
  10-8 5 1 1 
  11-1 6 2 0 
  11-2 10 3 0 
  11-3 6 1 3 
  11-4 8 0 2 
  11-5 4 0 1 
  11-6 4 1 0 
  11-7 16 2 2 
  12-1 12 5 1 
  12-2 4 1 3 
  12-3 8 3 2 
  12-4 10 1 3 
  12-5 7 1 0 
  12-6 0 0 0 
  12-7 9 0 1 
  12-8 5 1 2 
  13-1 4 0 3 
  13-2 4 0 2 
  13-3 3 1 0 
  13-4 3 2 1 
  13-5 4 1 0 
  13-6 3 0 2 
  13-7 5 2 0 
  13-8 2 1 1 
  13-9 5 1 0 





  14-1 1 1 0 
  14-2 1 0 0 
  14-3 2 1 0 
  14-4 3 0 1 
  14-5 0 0 0 
  14-6 18 12 2 










































































Pearson K 1-1 0 0 0 
  1-2 1 1 0 
  1-3 1 1 0 
  1-4 1 0 0 
  1-5 1 0 1 
  1-6 1 1 0 
  1-7 1 0 1 
  1-8 1 1 0 
  1-9 1 0 1 
  1-10 1 1 0 
  1-11 3 2 0 
  2-1 1 1 0 
  2-2 1 1 0 
  2-3 4 4 0 
  2-4 1 0 1 
  2-5 1 1 0 
  2-6 5 4 0 
  3-1 1 1 0 
  3-2 1 1 0 
  3-3 1 1 0 
  3-4 1 1 0 
  3-5 1 1 0 
  3-6 1 1 0 
  3-7 1 1 0 
  3-8 1 0 1 
  4-1 2 1 0 
  4-2 2 1 1 
  4-3 2 1 0 
  4-4 1 1 0 
  4-5 1 1 0 
  4-6 4 2 1 
  5-1 2 1 1 
  5-2 3 2 1 





  5-4 8 5 0 
  6-1 8 3 2 
  6-2 2 0 0 
  6-3 1 0 0 
  6-4 1 1 0 
  6-5 2 2 0 
  6-6 1 1 0 
  6-7 14 6 0 
  6-8 15 2 1 
  6-9 2 1 1 
  6-10 11 0 0 
  7-1 9 1 1 
  7-2 2 0 1 
  7-3 12 0 0 
  7-4 4 1 0 
  7-5 3 1 0 
  7-6 3 1 0 
  7-7 14 3 0 
  7-8 1 0 0 
  7-9 9 0 0 
  8-1 1 0 0 
  8-2 4 1 1 
  8-3 3 1 1 
  8-4 1 0 0 
  8-5 0 0 0 
  8-6 1 0 0 
  8-7 11 0 0 
  8-8 10 0 6 
  8-9 2 0 0 
  8-10 2 1 0 
  9-1 1 0 1 
  9-2 1 0 1 
  9-3 1 1 0 
  9-4 1 1 0 
  9-5 0 0 0 
  9-6 1 1 0 
  9-7 5 1 2 
  10-1 1 0 0 
  10-2 0 0 0 
  10-3 1 0 0 
  10-4 1 0 0 
  10-5 1 0 0 
  10-6 0 0 0 





  11-1 0 0 0 
  11-2 0 0 0 
  11-3 1 1 0 
  11-4 2 0 1 
  11-5 0 0 0 
  11-6 1 0 1 
  11-7 1 1 0 
  12-1 0 0 0 
  12-2 1 1 0 
  12-3 1 1 0 
  12-4 1 0 1 
  12-5 1 1 0 
  12-6 0 0 0 
  12-7 2 0 1 
  12-8 4 1 3 
  13-1 11 2 4 
  13-2 1 1 0 
  13-3 1 1 0 
  13-4 11 1 0 
  13-5 1 0 1 
  13-6 2 0 0 
  13-7 1 1 0 
  14-1 1 1 0 
  14-2 1 0 1 
  14-3 1 0 1 
  14-4 0 0 0 
  14-5 0 0 0 
  14-6 3 2 1 
 1 1-1 13 0 0 
  1-2 11 0 0 
  1-3 6 0 0 
  1-4 15 0 0 
  1-5 10 1 0 
  1-6 9 2 0 
  1-7 13 0 0 
  1-8 9 2 1 
  1-9 10 1 3 
  2-1 8 0 0 
  2-2 6 0 2 
  2-3 7 0 0 
  2-4 7 0 0 
  2-5 1 0 0 
  2-6 10 0 0 





  2-8 6 0 0 
  2-9 11 0 3 
  2-10 8 3 0 
  3-1 6 0 0 
  3-2 7 0 0 
  3-3 7 0 0 
  3-4 7 0 0 
  3-5 8 0 0 
  3-6 2 2 0 
  3-7 4 1 0 
  3-8 5 0 1 
  3-9 15 1 2 
  3-10 8 3 1 
  4-1 5 0 0 
  4-2 3 0 0 
  4-3 7 0 1 
  4-4 2 0 0 
  4-5 2 0 0 
  4-6 3 0 0 
  4-7 5 0 1 
  4-8 10 1 0 
  4-9 5 2 0 
  5-1 2 0 0 
  5-2 2 0 0 
  5-3 6 0 0 
  5-4 14 0 0 
  5-5 4 0 0 
  5-6 14 1 0 
  5-7 6 0 2 
  6-1 4 1 3 
  6-2 11 0 3 
  6-3 15 1 1 
  6-4 10 1 2 
  6-5 12 2 3 
  7-1 8 2 1 
  7-2 8 1 1 
  7-3 2 2 0 
  7-4 6 0 2 
  7-5 8 0 1 
  7-6 2 0 2 
  7-7 3 3 0 
  8-1 2 1 1 
  8-2 7 0 1 





  8-4 5 2 3 
  8-5 5 1 1 
  8-6 14 1 3 
  9-1 4 0 1 
  9-2 4 1 0 
  9-3 6 0 2 
  9-4 5 0 1 
  9-5 4 1 0 
  9-6 9 5 1 
  10-1 5 0 2 
  10-2 5 0 2 
  10-3 5 2 0 
  10-4 2 0 0 
  10-5 7 0 0 
  10-6 6 0 0 
  10-7 6 0 0 
  10-8 6 2 0 
  10-9 9 1 2 
  11-1 6 0 0 
  11-2 4 0 0 
  11-3 1 0 0 
  11-4 5 0 0 
  11-5 6 0 1 
  11-6 3 0 2 
  11-7 10 5 0 
  12-1 2 0 2 
  12-2 3 0 0 
  12-3 0 0 0 
  12-4 0 0 0 
  12-5 3 0 3 
  13-1 6 0 1 
  13-2 6 0 1 
  13-3 5 0 2 
  13-4 6 1 2 
  14-1 1 0 0 
  14-2 2 0 0 
  14-3 7 0 2 
  14-4 2 0 0 
  14-5 3 0 1 
  14-6 3 0 1 
  14-7 3 0 0 
  14-8 5 2 1 
  14-9 5 0 2 





  15-2 6 2 0 
  15-3 7 1 0 
  15-4 9 4 0 
 2 1-1 5 0 0 
  1-2 4 0 0 
  1-3 6 1 0 
  1-4 2 0 2 
  1-5 6 0 0 
  1-6 1 0 1 
  1-7 3 2 0 
  1-8 4 2 2 
  1-9 13 6 7 
  1-10 6 2 2 
  2-1 4 0 0 
  2-2 4 0 0 
  2-3 6 1 1 
  2-4 14 1 0 
  2-5 8 3 1 
  3-1 4 1 0 
  3-2 5 0 1 
  3-3 6 2 0 
  3-4 7 2 0 
  3-5 3 2 0 
  3-6 2 1 0 
  3-7 7 1 1 
  3-8 15 2 0 
  3-9 6 4 1 
  4-1 6 2 0 
  4-2 3 1 0 
  4-3 4 0 0 
  4-4 6 0 0 
  4-5 4 1 0 
  4-6 6 3 0 
  4-7 11 1 0 
  4-8 6 6 0 
  5-1 7 0 0 
  5-2 6 1 0 
  5-3 8 2 0 
  5-4 6 0 0 
  5-5 7 2 0 
  5-6 8 3 0 
  5-7 6 1 1 
  5-8 14 2 0 





  6-1 8 0 1 
  6-2 7 0 0 
  6-3 5 0 0 
  6-4 5 0 0 
  6-5 8 0 0 
  6-6 8 0 0 
  6-7 5 1 0 
  6-8 14 2 2 
  6-9 12 6 2 
  7-1 16 3 1 
  7-2 13 5 1 
  7-3 11 1 3 
  7-4 11 1 0 
  7-5 10 4 1 
  7-6 6 3 0 
  8-1 13 1 2 
  8-2 11 2 0 
  8-3 16 1 0 
  8-4 14 3 1 
  8-5 5 4 0 
  8-6 4 0 1 
  8-7 5 0 1 
  8-8 4 1 3 
  9-1 5 2 0 
  9-2 2 0 0 
  9-3 5 1 1 
  9-4 0 0 0 
  9-5 3 1 0 
  9-6 4 2 0 
  9-7 7 1 0 
  9-8 6 3 0 
  9-9 4 2 0 
  9-10 8 3 2 
  10-1 7 1 0 
  10-2 7 1 0 
  10-3 8 2 1 
  10-4 3 2 0 
  10-5 4 0 0 
  10-6 5 2 0 
  10-7 6 2 0 
  11-1 6 0 0 
  11-2 6 0 2 
  11-3 7 0 0 





  11-5 5 0 0 
  11-6 6 2 0 
  11-7 12 3 0 
  12-1 3 0 1 
  12-2 3 1 0 
  12-3 2 0 0 
  12-4 3 0 0 
  12-5 6 0 1 
  12-6 2 1 0 
  12-7 4 0 1 
  12-8 6 1 0 
  12-9 9 5 0 
  13-1 4 2 0 
  13-2 12 2 1 
  13-3 10 1 2 
  13-4 8 0 0 
  13-5 8 3 0 
  14-1 1 0 0 
  14-2 3 2 1 
  14-3 15 0 3 
  14-4 13 2 2 
  14-5 22 3 1 
  14-6 8 2 1 
  15-1 8 1 0 
  15-2 2 0 0 
  15-3 4 0 0 
  15-4 1 1 0 
  15-5 3 0 0 
  15-6 8 1 1 
  15-7 7 2 0 
  15-8 7 1 3 
 3 1-1 13 3 0 
  1-2 14 3 1 
  1-3 14 5 0 
  1-4 7 2 0 
  1-5 22 3 0 
  1-6 14 3 0 
  1-7 19 5 0 
  2-1 11 1 0 
  2-2 12 1 1 
  2-3 11 1 1 
  2-4 11 1 2 
  2-5 12 3 1 





  3-1 11 0 1 
  3-2 11 2 0 
  3-3 13 2 1 
  3-4 15 2 0 
  3-5 12 1 1 
  3-6 10 2 0 
  3-7 11 1 0 
  3-8 8 1 0 
  4-1 8 0 1 
  4-2 11 1 0 
  4-3 12 1 0 
  4-4 11 1 1 
  4-5 8 2 1 
  4-6 14 1 1 
  4-7 15 2 0 
  4-8 13 0 1 
  4-9 17 5 1 
  5-1 5 0 1 
  5-2 10 1 0 
  5-3 7 0 0 
  5-4 11 0 2 
  5-5 24 1 2 
  5-6 7 2 0 
  5-7 18 2 1 
  5-8 16 2 2 
  6-1 11 0 2 
  6-2 10 0 1 
  6-3 10 0 2 
  6-4 13 2 2 
  6-5 8 2 0 
  6-6 9 0 2 
  6-7 14 5 4 
  7-1 2 0 2 
  7-2 11 2 2 
  7-3 11 1 2 
  7-4 18 1 2 
  7-5 16 7 0 
  8-1 12 0 2 
  8-2 9 0 2 
  8-3 9 2 2 
  8-4 8 1 2 
  8-5 13 1 1 
  8-6 14 2 2 





  8-8 13 2 0 
  8-9 17 6 2 
  9-1 11 0 2 
  9-2 14 0 1 
  9-3 11 1 2 
  9-4 10 2 1 
  9-5 10 1 0 
  9-6 11 2 0 
  9-7 13 1 1 
  9-8 13 0 1 
  10-1 7 2 0 
  10-2 9 1 1 
  10-3 9 1 1 
  10-4 15 2 2 
  11-1 15 2 1 
  11-2 14 2 1 
  11-3 15 1 2 
  11-4 18 6 1 
  12-1 12 2 0 
  12-2 7 2 0 
  12-3 10 2 2 
  12-4 14 1 2 
  12-5 10 0 2 
  12-6 10 1 2 
  12-7 11 2 0 
  12-8 19 4 4 
  13-1 9 0 3 
  13-2 13 1 0 
  13-3 6 1 0 
  13-4 9 3 0 
  13-5 15 1 2 
  13-6 13 0 3 
  13-7 10 2 0 
  13-8 14 5 2 
  14-1 15 1 2 
  14-2 14 1 3 
  14-3 18 2 0 
  14-4 7 0 1 
  14-5 7 0 2 
  14-6 9 1 0 
  14-7 10 0 1 
  14-8 20 1 0 
  14-9 16 11 3 





  15-2 5 0 0 
  15-3 3 0 0 
  15-4 15 9 2 
  16-1 8 1 1 
  16-2 13 1 1 
  16-3 9 1 2 
  16-4 6 0 0 
  16-5 10 2 1 





































K 1-1 2 0 2  
  1-2 2 0 2  
  1-3 2 0 2  
  1-4 2 0 2  
  1-5 2 0 2  
  1-6 2 0 2  
  1-7 3 0 3  
  1-8 5 0 5  
  1-9 3 0 3  
  1-10 4 0 4  
  1-11 3 0 3  
  1-12 3 0 3  
  1-13 4 0 4  
  1-14 5 1 4  
  1-15 4 0 4  
  1-16 5 0 5  
  1-17 4 0 4  
  1-18 4 0 4  
  2-1 5 0 5  
  2-2 6 0 5 1 
  2-3 3 0 3  
  2-4 4 0 3 1 
  2-5 5 0 4 1 
  2-6 5 0 5  
  2-7 6 0 6  
  2-8 5 0 5  
  2-9 6 0 5 1 
  2-10 10 1 9  
  2-11 6 1 5  
  2-12 9 0 8 1 





  2-14 6 0 5 1 
  2-15 7 1 6  
  2-16 7 0 6 1 
  2-17 4 0 4  
  2-18 4 0 4  
  2-19 6 0 5 1 
  2-20 5 0 5  
  3-1 4 1 3  
  3-2 5 0 5  
  3-3 5 0 4 1 
  3-4 4 1 3  
  3-5 5 0 5  
  3-6 5 0 5  
  3-7 6 0 6  
  3-8 2 0 2  
  3-9 1 0 1  
  3-10 5 0 5  
  3-11 5 0 4 1 
  3-12 9 0 9  
  3-13 3 0 3  
  3-14 4 0 4  
  3-15 4 1 3  
  3-16 3 0 2 1 
  3-17 3 0 3  
  3-18 7 0 7  
  3-19 5 0 5  
  3-20 4 0 4  
  3-21 5 0 5  
  4-1 5 0 5  
  4-2 3 1 2  
  4-3 7 0 7  
  4-4 3 0 2 1 
  4-5 6 0 5 1 
  4-6 6 0 5 1 
  4-7 6 0 5 1 
  4-8 4 0 4  
  4-9 6 0 6  
  4-10 4 1 3  
  4-11 2 0 2  
  4-12 7 0 6 1 
  4-13 3 0 3  
  4-14 4 0 4  
  4-15 5 0 4 1 





  4-17 3 0 3  
  4-18 4 0 4  
  4-19 3 0 3  
  4-20 6 0 6  
  4-21 4 0 4  
  4-22 4 0 4  
  4-23 5 0 5  
  5-1 4 0 3 1 
  5-2 5 0 5  
  5-3 6 0 6  
  5-4 4 0 3 1 
  5-5 4 0 4  
  5-6 5 1 4  
  5-7 8 0 7 1 
  5-8 4 0 4  
  5-9 3 0 3  
  5-10 5 0 4 1 
  5-11 4 0 4  
  5-12 4 0 3 1 
  5-13 5 0 4 1 
  5-14 5 0 5  
  5-15 7 1 6  
  5-16 5 0 4 1 
  5-17 5 0 5  
  5-18 4 0 4  
  5-19 5 0 4 1 
  5-20 5 0 5  
  5-21 2 0 2  
  5-22 2 0 2  
 1 1-1 1 0 1  
  1-2 2 0 1 1 
  1-3 5 0 4 1 
  1-4 5 0 4 1 
  1-5 5 0 4 1 
  1-6 5 0 4 1 
  1-7 5 0 4 1 
  1-8 5 0 4 1 
  1-9 3 0 3  
  2-1 3 1 2  
  2-2 3 1 2  
  2-3 3 0 2 1 
  2-4 2 1 1  
  2-5 3 0 3  





  2-7 4 0 4  
  2-8 3 0 3  
  2-9 3 0 3  
  2-10 3 1 2  
  2-11 3 1 2  
  2-12 4 1 3  
  2-13 3 1 2  
  2-14 2 0 1 1 
  2-15 2 0 1 1 
  2-16 4 1 3  
  3-1 2 0 2  
  3-2 1 1 0  
  3-3 3 0 3  
  3-4 4 1 3  
  3-5 2 1 1  
  3-6 5 1 4  
  3-7 5 1 4  
  3-8 2 1 1  
  3-9 3 0 2 1 
  3-10 2 1 1  
  3-11 4 1 3  
  3-12 5 1 4  
  4-1 6 0 6  
  4-2 4 0 4  
  4-3 4 0 4  
  4-4 5 0 5  
  4-5 6 1 5  
  4-6 1 0 1  
  4-7 4 0 4  
  4-8 4 0 4  
  4-9 5 0 5  
  4-10 7 0 7  
  4-11 5 0 5  
  4-12 2 0 2  
  4-13 3 0 3  
  4-14 3 0 3  
  4-15 3 0 3  
  4-16 6 0 6  
  4-17 2 0 2  
  4-18 6 0 6  
  5-1 5 0 5  
  5-2 5 0 4 1 
  5-3 3 1 2  





  5-5 4 1 3  
  5-6 2 0 2  
  5-7 2 0 2  
  5-8 3 0 3  
  5-9 5 0 5  
  5-10 3 0 3  
  5-11 5 0 3 2 
  6-1 3 2 1  
  6-2 2 1 1  
  6-3 2 1 1  
  6-4 3 2 1  
  6-5 3 0 1 2 
  6-6 1 0 0 1 
  6-7 1 0 0 1 
  6-8 1 1 0  
  6-9 3 2 1  
  7-1 1 0 1  
  7-2 1 0 1  
  7-3 1 0 1  
  7-7 1 0 1  
  7-8 2 0 2  
  7-9 3 0 3  
  7-10 2 0 2  
  7-11 2 0 2  
  7-12 1 0 1  
  7-13 1 0 1  
  7-14 4 0 4  
  8-1 1 0 1  
  8-2 1 0 1  
  8-3 1 0 1  
  8-4 1 0 1  
  8-5 1 0 1  
  8-6 3 0 3  
 2 1-1 3 0 2 1 
  1-2 2 0 1 1 
  1-3 2 0 2  
  1-4 2 0 1 1 
  1-5 1 0 1  
  1-6 1 0 1  
  1-7 2 0 2  
  1-8 1 0 1  
  1-9 4 0 4  
  1-10 2 1 1  





  1-12 2 0 1 1 
  1-13 2 1 1  
  1-14 2 1 1  
  1-15 2 1 1  
  1-16 2 1 1  
  1-17 2 1 1  
  1-18 2 1 1  
  1-19 2 1 1  
  1-20 2 1 1  
  1-21 3 0 2 1 
  2-1 6 1 5  
  2-2 8 1 7  
  2-3 4 0 4  
  2-4 7 0 7  
  2-5 3 0 3  
  2-6 5 0 5  
  2-7 6 1 5  
  2-8 5 0 5  
  2-9 5 0 5  
  2-10 5 0 5  
  2-11 4 0 4  
  2-12 2 0 2  
  2-13 1 0 1  
  2-14 3 0 3  
  2-15 6 1 5  
  3-1 3 0 3  
  3-2 3 0 3  
  3-3 6 0 6  
  3-4 5 0 5  
  3-5 1 0 1  
  3-6 5 0 5  
  3-7 4 0 4  
  3-8 4 0 4  
  3-9 4 0 4  
  4-1 2 0 1 1 
  4-2 2 0 1 1 
  4-3 5 0 4 1 
  4-4 4 0 3 1 
  4-5 4 0 3 1 
  4-6 3 0 3  
  4-7 5 0 5  
  4-8 4 0 4  
  4-9 4 0 4  





  4-11 1 0 1  
  4-12 6 1 5  
  4-13 4 1 3  
  4-14 5 1 4  
  4-15 6 0 5 1 
  4-16 4 0 3 1 
  4-17 4 0 3 1 
  4-18 3 1 2  
  4-19 2 1 1  
  4-20 2 1 1  
  4-21 2 1 1  
  4-22 2 1 1  
  4-23 7 2 5  
  5-1 1 0 1  
  5-2 3 0 3  
  5-3 3 0 2 1 
  5-4 3 1 2  
  5-5 3 0 2 1 
  5-6 3 0 2 1 
  5-7 4 1 3  
  5-8 1 0 0 1 
  5-9 3 1 2  
  5-10 4 1 3  
  6-1 5 0 4 1 
  6-2 5 0 5  
  6-3 1 0 1  
  6-4 4 0 4  
  6-5 1 0 1  
  6-6 2 0 2  
  6-7 2 0 2  
  6-8 3 1 2  
  6-9 3 1 2  
  6-10 2 0 2  
  6-11 2 0 2  
  6-12 2 0 2  
  6-13 2 0 2  
  6-14 3 1 2  
  6-15 5 1 4  
  7-1 7 0 7  
  7-2 2 0 2  
  7-3 3 1 2  
  7-4 5 1 4  
  7-5 5 1 4  





 3 1-1 4 0 4  
  1-2 3 1 2  
  1-3 4 1 3  
  1-4 6 1 5  
  1-5 6 0 6  
  1-6 8 1 7  
  1-7 7 1 6  
  1-8 5 0 5  
  1-9 6 1 5  
  1-10 6 1 5  
  1-11 10 1 9  
  1-12 10 0 8 2 
  1-13 6 1 5  
  1-14 8 1 7  
  1-15 4 0 4  
  1-16 6 1 5  
  1-17 2 0 2  
  1-18 6 1 5  
  1-19 7 0 6 1 
  2-1 5 0 5  
  2-2 10 1 8 1 
  2-3 4 0 4  
  2-4 6 1 5  
  2-5 4 0 4  
  2-6 5 0 4 1 
  2-7 6 1 5  
  2-8 6 1 5  
  2-9 7 1 6  
  2-10 7 2 5  
  2-11 7 1 6  
  2-12 4 0 4  
  2-13 7 0 5 2 
  2-14 4 0 4  
  2-15 7 0 6 1 
  3-1 1 0 1  
  3-2 7 1 6  
  3-3 2 1 1  
  3-4 2 0 1 1 
  3-5 2 1 1  
  3-6 1 0 0 1 
  3-7 1 0 0 1 
  3-8 1 1 0  
  3-9 1 0 0 1 





  3-11 2 0 2  
  3-12 1 0 1  
  3-13 1 0 1  
  3-14 3 0 3  
  3-15 2 0 1 1 
  4-1 2 0 2  
  4-2 2 0 2  
  4-3 2 0 2  
  4-4 2 0 2  
  4-5 1 0 1  
  4-6 1 0 1  
  4-7 2 0 2  
  4-8 2 0 2  
  4-9 2 0 2  
  4-10 2 0 2  
  4-11 2 0 2  
  4-12 2 0 2  
  4-13 2 0 2  
  4-14 2 0 2  
  4-15 1 0 1  
  4-16 1 0 1  
  4-17 4 0 3 1 
  4-18 2 0 2  
  5-1 1 0 1  
  5-2 3 1 2  
  5-3 3 1 2  
  5-4 2 0 2  
  5-5 1 0 1  
  5-6 1 0 1  
  5-7 2 2 0  
  5-8 3 0 1 2 
  5-9 3 2 1  
  5-10 1 1 0  
  5-11 3 2 1  
  6-1 2 0 2  
  6-2 1 0 1  
  6-3 1 0 1  
  6-4 1 0 1  
  6-5 6 0 4 2 
  6-6 5 2 3  
  6-7 4 0 2 2 
  6-8 2 0 0 2 
  6-9 4 1 2 1 





  6-11 3 2 1  
  7-1 4 0 4  
  7-2 2 0 2  
  7-3 2 0 2  
  7-4 3 0 3  
  7-5 1 0 1  
  7-6 2 0 2  
  7-7 2 0 2  
  7-8 6 0 6  
































K 1-1 4 0 4  
  1-2 4 0 4  
  1-3 4 0 4  
  1-4 5 0 5  
  1-5 2 0 2  
  1-6 1 0 1  
  1-7 1 0 1  
  1-8 1 0 1  
  1-9 2 0 2  
  1-10 4 0 4  
  1-11 5 0 5  
  2-1 4 0 4  
  2-2 4 0 4  
  2-3 5 0 5  
  2-4 4 0 4  
  2-5 4 0 4  
  2-6 5 0 5  
  2-7 5 0 5  
  2-8 2 0 2  
  2-9 3 0 3  
  2-10 1 0 1  
  2-11 1 0 1  
  3-1 6 0 6  
  3-2 4 0 4  
  3-3 6 0 6  
  3-4 6 0 6  
  3-5 6 0 6  
  3-6 6 0 6  
  3-7 5 0 5  
  3-8 3 0 3  
  3-9 3 0 3  
  3-10 3 0 3  
  4-1 1 0 1  
  4-2 2 0 2  





  4-4 2 0 2  
  4-5 1 0 1  
  4-6 1 0 1  
  4-7 2 0 2  
  4-8 2 0 2  
  4-9 2 0 2  
  5-1 2 1 1  
  5-2 2 1 1  
  5-3 3 0 2 1 
  5-4 3 2 1  
  5-5 3 0 2 1 
  5-6 3 0 2 1 
  5-7 1 0 1  
  6-1 2 0 1 1 
  6-2 2 0 1 1 
  6-3 3 0 2 1 
  6-4 3 0 2 1 
  6-5 3 0 2 1 
  6-6 3 0 2 1 
  6-7 1 0 1  
  7-1 1 0 1  
  7-2 1 0 1  
  7-3 1 0 1  
  7-4 1 0 1  
  7-5 1 0 1  
  8-1 2 0 2  
  8-2 2 0 2  
  8-3 2 0 2  
  8-4 2 0 2  
  8-5 2 0 2  
  8-6 2 0 2  
  9-1 1 0 1  
  9-2 1 0 1  
  9-3 1 0 1  
  9-4 1 0 1  
  9-5 1 0 1  
  10-1 1 0 1  
  10-2 1 0 1  
  10-3 4 0 4  
  10-4 4 0 4  
  11-1 4 0 4  
  11-2 4 0 4  
  11-3 4 0 4  





  11-5 3 0 3  
  11-6 3 0 3  
  11-7 3 0 3  
  11-8 3 0 3  
  11-9 2 0 2  
  12-1 4 0 4  
  12-2 4 0 4  
  12-3 2 0 2  
  12-4 2 0 2  
  12-5 5 0 5  
 1 1-1 1 0 0 1 
  1-2 1 0 0 1 
  1-3 1 0 0 1 
  1-4 1 0 1  
  1-5 1 0 1  
  1-6 1 0 0 1 
  1-7 1 0 1  
  1-8 1 0 1  
  1-9 1 0 1  
  1-10 1 0 1  
  1-11 1 0 1  
  1-12 2 0 2  
  1-13 1 0 1  
  2-1 1 0 0 1 
  2-2 2 0 1 1 
  2-3 1 0 0 1 
  2-4 1 0 1  
  2-5 1 0 1  
  2-6 1 0 0 1 
  2-7 1 0 0 1 
  2-8 1 0 1  
  2-9 1 0 1  
  2-10 1 0 1  
  2-11 1 0 1  
  2-12 1 0 1  
  2-13 1 0 1  
  2-14 1 0 1  
  3-1 2 0 2  
  3-2 2 0 2  
  3-3 2 0 2  
  3-4 1 0 1  
  3-5 1 1 0  
  3-6 1 0 0 1 





  3-8 2 0 1 1 
  3-9 2 0 1 1 
  4-1 2 0 2  
  4-2 2 0 2  
  4-3 1 0 1  
  4-4 1 0 0 1 
  4-5 1 0 1  
  4-6 2 0 2  
  4-7 1 0 1  
  4-8 2 0 2  
  5-1 1 0 1  
  5-2 2 0 2  
  5-3 1 0 1  
  5-4 2 0 2  
  5-5 2 0 2  
  5-6 2 0 2  
  5-7 2 0 2  
  5-8 1 0 1  
  5-9 1 0 1  
  5-10 1 0 1  
  5-11 1 0 1  
  5-12 1 0 1  
  5-13 1 0 1  
  5-14 1 0 1  
  6-1 1 0 1  
  6-2 1 0 1  
  6-3 1 0 1  
  6-4 1 0 1  
  6-5 1 0 1  
  6-6 1 0 1  
  6-7 1 0 1  
  6-8 1 0 1  
  7-1 1 0 1  
  7-2 1 0 1  
  7-3 1 0 1  
  7-4 1 0 1  
  7-5 1 0 1  
  7-6 1 0 1  
  8-1 1 0 1  
  8-2 1 0 1  
  8-3 1 0 1  
  8-4 1 0 1  
  8-5 1 0 1  





  8-7 1 0 1  
  8-8 1 0 1  
  8-9 1 0 1  
  9-1 1 0 1  
  9-2 1 0 1  
  9-3 1 0 1  
  9-4 1 0 1  
  9-5 1 0 1  
  9-6 1 0 1  
  9-7 1 0 1  
  9-8 1 0 1  
  9-9 1 0 1  
  9-10 1 0 1  
  10-1 1 0 1  
  10-2 1 0 1  
  10-3 1 0 1  
  10-4 1 0 1  
 2 1-1 4 0 3 1 
  1-2 2 0 1 1 
  1-3 2 0 1 1 
  1-4 2 0 1 1 
  1-5 2 0 1 1 
  1-6 2 0 1 1 
  1-7 2 0 1 1 
  1-8 3 0 2 1 
  1-9 2 0 1 1 
  1-10 2 1 1  
  1-11 2 0 1 1 
  1-12 2 1 1  
  1-13 1 1 0  
  2-1 3 1 2  
  2-2 2 0 1 1 
  2-3 2 1 1  
  2-4 2 0 2  
  2-5 1 0 1  
  2-6 1 0 1  
  2-7 1 0 1  
  3-1 1 0 0 1 
  3-2 3 0 2 1 
  3-3 3 0 2 1 
  3-4 3 0 2 1 
  3-5 2 0 1 1 
  3-6 2 0 2  





  4-1 2 1 1  
  4-2 1 1 0  
  4-3 3 0 2 1 
  4-4 3 0 2 1 
  4-5 3 1 2  
  4-6 2 0 1 1 
  4-7 2 0 1 1 
  4-8 1 1 0  
  4-7 2 1 1  
  4-8 1 1 0  
  4-9 1 1 0  
  5-1 3 0 3  
  5-2 4 0 4  
  5-3 4 0 4  
  5-4 4 0 4  
  5-5 1 0 1  
  5-6 2 0 2  
  5-7 1 0 1  
  6-1 1 0 1  
  6-2 2 0 2  
  6-3 1 0 1  
  6-4 2 0 2  
  6-5 2 0 2  
  6-6 2 0 2  
  6-7 1 0 1  
  6-8 1 0 1  
  7-1 1 0 1  
  7-2 2 0 2  
  7-3 1 0 1  
  7-4 2 0 2  
  7-5 2 0 2  
  7-6 2 0 2  
  7-7 1 0 1  
  7-8 1 0 1  
  7-9 2 0 2  
  8-1 1 0 0 1 
  8-2 1 0 0 1 
  8-3 1 0 0 1 
  8-4 1 0 0 1 
  8-5 1 0 0 1 
  9-1 1 0 1  
  9-2 1 0 1  
  9-3 1 0 1  





  9-5 1 0 1  
  9-6 1 0 1  
  9-7 1 0 1  
  9-8 1 0 1  
  10-1 1 0 1  
  10-2 1 0 1  
  10-3 1 0 1  
  10-4 1 0 1  
  10-5 1 0 1  
  10-6 1 0 1  
  11-1 3 0 3  
  11-2 3 0 2 1 
  11-3 2 0 2  
  11-4 1 0 1  
  11-5 1 0 1  
  11-6 1 1 0  
  11-7 3 1 2  
  11-8 2 0 2  
  11-9 1 0 1  
  11-10 1 0 1  
  11-11 1 0 1  
  11-12 1 0 1  
  12-1 1 0 1  
  12-2 1 0 1  
  12-3 1 0 1  
  12-4 1 0 1  
  12-5 1 0 1  
  12-6 1 0 1  
  12-7 1 0 1  
  12-8 1 0 1  
 3 1-1 3 0 3  
  1-2 3 0 3  
  1-3 3 0 3  
  1-4 1 0 1  
  1-5 1 0 1  
  1-6 1 0 1  
  2-1 1 0 1  
  2-2 1 0 1  
  2-3 1 0 1  
  2-4 1 0 1  
  2-5 1 0 1  
  2-6 1 0 1  
  2-7 1 0 1  





  2-9 1 0 1  
  3-1 2 0 1 1 
  3-2 2 0 1 1 
  3-3 2 0 1 1 
  3-4 2 0 1 1 
  3-5 1 0 1  
  3-6 2 0 1 1 
  3-7 2 0 1 1 
  4-1 2 0 1 1 
  4-2 3 0 1 2 
  4-3 3 0 2 1 
  4-4 4 0 2 2 
  4-5 1 0 0 1 
  4-6 3 0 1 2 
  5-1 2 0 2  
  5-2 2 0 2  
  5-3 3 0 3  
  5-4 3 0 3  
  5-5 3 0 3  
  5-6 2 0 2  
  6-1 2 0 2  
  6-2 6 0 5 1 
  6-3 6 0 5 1 
  6-4 6 0 5 1 
  6-5 5 0 4 1 
  6-6 1 0 1  
  6-7 6 1 5  
  6-8 7 0 6 1 
  6-9 5 0 4 1 
  7-1 6 0 5 1 
  7-2 6 0 5 1 
  7-3 4 0 3 1 
  7-4 5 0 4 1 
  7-5 5 0 4 1 
  7-6 3 1 2  
  7-7 3 0 2 1 
  7-8 4 0 3 1 
  8-1 6 0 5 1 
  8-2 6 0 5 1 
  8-3 5 1 4  
  8-4 6 1 5  
  8-5 6 0 5 1 
  8-6 4 0 3 1 





  8-8 1 0 1  
  8-9 3 0 3  
  9-1 2 0 2  
  9-2 2 0 2  
  9-3 2 0 2  
  9-4 2 0 2  
  9-5 1 0 1  
  9-6 1 0 0 1 
  9-7 1 0 0 1 
  9-8 1 1 0  
  9-9 1 1 0  
  10-1 2 0 2  
  10-2 1 0 1  
  10-3 1 0 1  
  10-4 1 0 1  
  10-5 4 0 4  
  10-6 7 0 7  
  10-7 7 0 7  
  10-8 6 0 6  
  11-1 1 1 0  
  11-2 2 2 0  
  11-3 1 0 0 1 
  11-4 2 2 0  
  11-5 1 0 0 1 
  11-6 1 1 0  
  11-7 2 1 1  
  12-11 2 0 2  
  12-2 1 0 1  
  12-3 1 0 1  
  12-4 1 0 1  
  12-5 1 0 1  
  12-6 1 0 1  
  12-7 2 1 1  
  12-8 2 0 2  
  13-1 1 1 0  
  13-2 2 1 1  
  13-3 5 1 4  
  13-4 6 1 5  
  13-5 7 1 6  
  13-6 8 1 7  
  13-7 1 0 1  
  13-8 4 2 2  
  13-9 4 2 2  





  14-1 1 0 1  
  14-2 1 0 1  
  14-3 1 0 1  
  14-4 1 0 1  
  14-5 1 0 1  
  14-6 1 0 1  


































Pearson K 1-1 2 0 2  
  1-2 2 0 2  
  1-3 1 0 1  
  1-4 2 0 2  
  1-5 2 0 2  
  1-6 1 0 1  
  1-7 2 0 2  
  1-8 1 0 1  
  1-9 2 0 2  
  1-10 2 0 2  
  1-11 3 0 3  
  2-1 1 0 1  
  2-2 1 0 1  
  2-3 1 0 1  
  2-4 2 0 2  
  2-5 1 0 1  
  2-6 2 0 2  
  3-1 1 0 1  
  3-2 2 0 2  
  3-3 1 0 1  
  3-4 2 0 2  
  3-5 2 0 2  
  3-6 2 0 2  
  3-7 2 0 2  
  3-8 3 0 3  
  4-1 1 0 1  
  4-2 2 0 2  
  4-3 2 0 2  
  4-4 1 0 1  
  4-5 3 0 3  
  4-6 2 0 2  
  5-1 1 0 1  
  5-2 2 0 2  
  5-3 3 0 3  
  5-4 3 0 3  





  6-2 2 0 2  
  6-3 1 0 1  
  6-4 1 0 1  
  6-5 1 0 1  
  6-6 1 0 1  
  6-7 2 0 1 1 
  6-8 2 0 1 1 
  6-9 1 0 1  
  6-10 1 0 1  
  7-1 1 0 1  
  7-2 1 0 1  
  7-3 2 0 1 1 
  7-4 1 0 1  
  7-5 1 0 1  
  7-6 1 0 1  
  7-7 2 0 1 1 
  7-8 1 0 1  
  8-1 1 0 1  
  8-2 1 0 1  
  8-3 2 0 2  
  8-4 1 0 1  
  8-5 1 0 1  
  8-6 1 0 1  
  8-7 1 0 1  
  8-8 1 1 0  
  8-9 1 0 1  
  8-10 1 0 1  
  9-1 2 0 2  
  9-2 2 0 2  
  9-3 2 0 2  
  9-4 2 0 2  
  9-5 2 0 2  
  9-6 1 0 1  
  9-7 2 0 2  
  10-1 1 0 1  
  10-2 1 0 1  
  10-3 1 0 1  
  10-4 1 0 1  
  10-5 1 0 1  
  10-6 1 0 1  
  10-7 1 0 1  
  11-1 2 0 2  
  11-2 2 0 2  





  11-4 2 0 2  
  11-5 2 0 2  
  11-6 2 0 2  
  11-7 2 0 2  
  12-1 1 0 1  
  12-2 2 0 2  
  12-3 2 0 2  
  12-4 2 0 2  
  12-5 2 0 2  
  12-6 3 0 3  
  12-7 1 0 1  
  12-8 1 0 1  
  13-1 1 0 1  
  13-2 1 0 1  
  13-3 1 0 1  
  13-4 2 0 2  
  13-5 1 0 1  
  13-6 2 0 2  
  13-7 2 0 2  
  14-1 1 0 1  
  14-2 1 0 1  
  14-3 1 0 1  
  14-4 1 0 1  
  14-5 1 0 1  
  14-6 1 0 1  
 1 1-1 1 0 0 1 
  1-2 1 0 0 1 
  1-3 1 0 0 1 
  1-4 1 0 0 1 
  1-5 1 0 0 1 
  1-6 1 1 0  
  1-7 1 0 0 1 
  1-8 2 0 1 1 
  1-9 1 1 0  
  2-1 2 0 2  
  2-2 2 0 2  
  2-3 2 0 2  
  2-4 1 0 1  
  2-5 1 0 1  
  2-6 2 0 2  
  2-7 3 0 3  
  2-8 3 0 3  
  2-9 1 0 0 1 





  3-1 1 0 1  
  3-2 1 0 1  
  3-3 2 0 2  
  3-4 2 0 2  
  3-5 2 0 2  
  3-6 1 0 1  
  3-7 1 0 1  
  3-8 1 0 1  
  3-9 1 1 0  
  3-10 3 1 2  
  4-1 1 0 1  
  4-2 1 0 1  
  4-3 1 0 1  
  4-4 2 0 2  
  4-5 2 0 2  
  4-6 2 0 2  
  4-7 3 0 3  
  4-8 1 0 0 1 
  4-9 1 0 0 1 
  5-1 1 0 1  
  5-2 1 0 1  
  5-3 2 0 2  
  5-4 2 0 1 1 
  5-5 2 0 1 1 
  5-6 1 0 0 1 
  5-7 2 0 2  
  6-1 3 1 2  
  6-2 3 0 1 2 
  6-3 3 0 1 2 
  6-4 3 2 1  
  6-5 3 0 1 2 
  7-1 2 0 2  
  7-2 1 0 1  
  7-3 1 0 1  
  7-4 1 0 1  
  7-5 1 0 1  
  7-6 1 0 1  
  7-7 1 0 1  
  8-1 2 0 2  
  8-2 2 0 2  
  8-3 1 0 1  
  8-4 1 0 1  
  8-5 1 0 1  





  9-1 2 0 2  
  9-2 1 0 1  
  9-3 1 0 1  
  9-4 1 0 1  
  9-5 1 0 1  
  9-6 1 0 1  
  10-1 1 0 1  
  10-2 1 0 1  
  10-3 1 0 1  
  10-4 1 0 1  
  10-5 1 0 1  
  10-6 1 0 1  
  10-7 1 0 1  
  10-8 2 0 2  
  10-9 1 0 1  
  11-1 2 0 2  
  11-2 2 0 2  
  11-3 2 0 2  
  11-4 1 0 1  
  11-5 1 0 1  
  11-6 2 0 2  
  11-7 2 0 2  
  12-1 1 0 1  
  12-2 1 0 1  
  12-3 1 0 1  
  12-4 2 0 2  
  12-5 1 0 1  
  13-1 1 0 1  
  13-2 1 0 1  
  13-3 1 0 1  
  13-4 1 0 1  
  14-1 1 0 1  
  14-2 1 0 1  
  14-3 1 0 1  
  14-4 1 0 1  
  14-5 1 0 1  
  14-6 1 0 1  
  14-7 1 0 1  
  14-8 1 0 1  
  14-9 2 0 2  
  15-1 1 0 1  
  15-2 1 0 1  
  15-3 1 0 1  





 2 1-1 1 0 1  
  1-2 1 0 1  
  1-3 1 0 1  
  1-4 1 0 1  
  1-5 1 0 1  
  1-6 1 0 1  
  1-7 1 0 1  
  1-8 1 0 1  
  1-9 1 1 0  
  1-10 2 1 1  
  2-1 2 0 2  
  2-2 2 0 2  
  2-3 2 0 2  
  2-4 2 0 2  
  2-5 2 0 1 1 
  3-1 2 0 2  
  3-2 2 0 2  
  3-3 2 0 2  
  3-4 2 0 2  
  3-5 2 0 2  
  3-6 1 0 1  
  3-7 2 0 2  
  3-8 1 1 0  
  3-9 2 1 1  
  4-1 2 0 2  
  4-2 2 0 2  
  4-3 2 0 2  
  4-4 2 0 2  
  4-5 2 0 2  
  4-6 3 0 3  
  4-7 1 0 0 1 
  4-8 2 0 1 1 
  5-1 2 0 2  
  5-2 2 0 2  
  5-3 2 0 2  
  5-4 2 0 2  
  5-5 2 0 2  
  5-6 2 0 2  
  5-7 2 0 2  
  5-8 1 1 0  
  5-9 2 1 1  
  6-1 2 0 2  
  6-2 2 0 2  





  6-4 2 0 2  
  6-5 2 0 2  
  6-6 2 0 2  
  6-7 2 0 2  
  6-8 1 0 0 1 
  6-9 2 1 1  
  7-1 1 1 0  
  7-2 1 1 0  
  7-3 1 1 0  
  7-4 1 1 0  
  7-5 1 1 0  
  7-6 1 1 0  
  8-1 2 0 1 1 
  8-2 2 0 1 1 
  8-3 2 1 1  
  8-4 2 1 0 1 
  8-5 2 1 0 1 
  8-6 2 0 2  
  8-7 2 0 2  
  8-8 2 0 2  
  9-1 2 0 2  
  9-2 2 0 2  
  9-3 2 0 2  
  9-4 2 0 2  
  9-5 2 0 2  
  9-6 2 0 2  
  9-7 1 0 1  
  9-8 1 0 1  
  9-9 1 0 1  
  9-10 3 0 3  
  10-1 2 0 2  
  10-2 2 0 2  
  10-3 1 0 1  
  10-4 2 0 2  
  10-5 2 0 2  
  10-6 2 0 2  
  10-7 2 0 2  
  11-1 2 0 2  
  11-2 2 0 2  
  11-3 2 0 2  
  11-4 2 0 2  
  11-5 2 0 2  
  11-6 2 0 2  





  12-1 1 0 1  
  12-2 2 0 2  
  12-3 2 0 2  
  12-4 2 0 2  
  12-5 2 0 2  
  12-6 2 0 2  
  12-7 2 0 2  
  12-8 2 1 1  
  12-9 2 0 2  
  13-1 1 1 0  
  13-2 2 2 0  
  13-3 2 1 0 1 
  13-4 1 0 1  
  13-5 3 2 1  
  14-1 2 0 2  
  14-2 2 0 2  
  14-3 1 0 1  
  14-4 1 0 1  
  14-5 2 1 1  
  14-6 2 1 1  
  15-1 1 0 1  
  15-2 1 0 1  
  15-3 1 0 1  
  15-4 1 0 1  
  15-5 2 0 2  
  15-6 1 0 1  
  15-7 1 0 1  
  15-8 3 0 3  
 3 1-1 2 0 1 1 
  1-2 2 0 1 1 
  1-3 2 0 1 1 
  1-4 2 0 1 1 
  1-5 2 1 1  
  1-6 2 0 1 1 
  1-7 3 1 2  
  2-1 3 0 2 1 
  2-2 3 0 2 1 
  2-3 3 0 2 1 
  2-4 3 0 2 1 
  2-5 3 0 2 1 
  2-6 1 0 0 1 
  3-1 1 0 1  
  3-2 3 0 2 1 





  3-4 3 0 2 1 
  3-5 2 0 1 1 
  3-6 2 0 1 1 
  3-7 2 0 1 1 
  3-8 1 0 1  
  4-1 2 1 1  
  4-2 2 1 1  
  4-3 2 1 1  
  4-4 2 1 1  
  4-5 2 1 1  
  4-6 3 0 2 1 
  4-7 3 1 2  
  4-8 2 1 1  
  4-9 2 0 1 1 
  5-1 2 0 2  
  5-2 1 0 1  
  5-3 1 0 1  
  5-4 2 0 1 1 
  5-5 2 1 1  
  5-6 2 0 1 1 
  5-7 2 1 1  
  5-8 1 0 1  
  6-1 3 0 3  
  6-2 3 0 3  
  6-3 3 0 3  
  6-4 2 1 1  
  6-5 1 0 1  
  6-6 1 1 0  
  6-7 3 2 1  
  7-1 2 0 1 1 
  7-2 2 0 1 1 
  7-3 2 0 1 1 
  7-4 3 0 1 2 
  7-5 2 1 1  
  8-1 1 0 1  
  8-2 1 0 1  
  8-3 1 0 1  
  8-4 1 0 1  
  8-5 1 0 1  
  8-6 1 0 1  
  8-7 1 0 1  
  8-8 1 0 1  
  8-9 1 0 1  





  9-2 1 0 1  
  9-3 1 0 1  
  9-4 1 0 1  
  9-5 1 0 1  
  9-6 1 0 1  
  9-7 1 0 1  
  10-1 1 0 1  
  10-2 1 0 1  
  10-3 1 0 1  
  10-4 1 0 1  
  11-1 1 0 0 1 
  11-2 1 1 0  
  11-3 1 0 0 1 
  11-4 1 0 0 1 
  12-1 2 1 1  
  12-2 2 1 1  
  12-3 2 1 1  
  12-4 2 1 1  
  12-5 2 1 1  
  12-6 1 0 1  
  12-7 1 0 1  
  12-8 1 0 1  
  13-1 2 0 2  
  13-2 2 0 2  
  13-3 1 0 1  
  13-4 1 0 1  
  13-5 1 0 1  
  13-6 1 0 1  
  13-7 2 0 2  
  13-8 2 0 2  
  14-1 1 1 0  
  14-2 1 0 0 1 
  14-3 1 1 0  
  14-4 1 0 0 1 
  14-5 1 0 0 1 
  14-6 1 0 0 1 
  14-7 1 1 0  
  14-8 1 1 0  
  14-9 1 1 0  
  15-1 1 0 1  
  15-2 1 0 1  
  15-3 1 0 1  
  15-4 1 0 1  





  16-2 1 1 0  
  16-3 1 1 0  
  16-4 2 2 0  
  16-5 2 2 0  
  16-6 1 1 0  
 
